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INCREASE YOUR SALES. 


The price of this space is $50.00 per issue. It is 
the best space in the trade paper world for the 
exploitation of compressed air machinery or of 
machinery and appliances used where compressed 
air or gas is used—and that means everywhere. 
It is the first thing seen by the reader of COM- 
PRESSED AIR—and he sees it every time he 
takes up his copy. First impressions count; repe- 
tition makes them permanent. Wouldn’t you like 
to see your ad. here? It is sure to pay you 
well. It will go to every State and Territory in the 
United States and to thirty-seven foreign countries. 
Orders for 1908 are now being entered and only 
twelve covers are available per year. Address the 
publishers below. 
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Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery Propelled 
by Compressed Air 





Office and Salesroom, 13 & 15 Old Slip, New York, U. S. A. 


Cable Address: London Office : Sole Agents for Scotland: 
LUBROLEINE.”’ 3 MITRE STREET JOHN MACDONALD & SON, 
ALDGATE, LONDON, E. C. GLASGOW, SCOTLAND 








LIDGERWOOD PPF’G CO. 


Boston 96 Liberty Street Chicago 
Philadelphia Portland, Ore. 
Cleveland, O. New York New Orleans 


STANDARD 
High-Speed 
Hoisting 


Cableways, 
Hoisting 


Engines AND 


Built on the ri 7M H > ah Conveying 
Duplicate SSeS Ears a . 
Part System *% Le ; Devices, 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, 
Mining, Quarrying, Logging, and General Contract Work 
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Clean-Washed Material Permits Accurate Sorting 


™ “CRANE™ 


SCREEN and WASHER 








COLLECTS 


Rich “Fines” by Screening 
Rich “Slimes’ by Washing 
Rich “Lumps” by Picking 


Complete Plants for CONCENTRATION, CYANIDING, 
CHLORINATION and SMELTING of Ores 


™ STEARNS -ROGER MFE. CO, 


Engineers and Contractors : 


DENVER, COLO. 
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CORLISS STRAIGHT LINE COMPRESSORS | 


FOR ECONOMICAL MINING SERVICE 


The Sullivan “‘Class WC”’ Corliss 
Tandem Compound Steam and Two- 
Stage Air Compressor, here shown, is 
designed to supply the demand for a 
compressor of the highest grade and of 
moderate capacity. This machine is fur- 
nished in sizes from goo to 2500 cubic 
feet of free air per minute, and embodies 
the following advantages : 




















(1) It is equipped with full Corliss valve gear on both high and low pressure steam cylinders, which 
reduces its consumption of fuel to that of the best class of Corliss Cross Compound Compressors, 

(2) It is much lighter than a cross compound compressor, thus lowering the charges for transportation 
and foundations. : ; : 

(3) It is more compact and contains fewer working parts, hence costs less for maintenance, — 

(4) Its mechanical efficiency places it in the first rank of air compressing machines, and it performs 
satisfactorily all the functions of a heavier, more complicated and more expensive compressor. 

BULLETIN 58-CD. 


SULLIVAN MACHINERY CO. 


BIRMINGHAM, Ala. EL PASO 


RAILWAY EXCHANGE NEW YORK SAN FRANCISCO |, 
BUTTE JOHANNESBURG PITTSBURG SALT LAKE 
CLAREMONT,N.H. JOPLIN, Mo. H GC ILL PARIS, FRANCE SPOKANE 
DENVER KNOXVILLE CHICAGO, “ ST. LOUIS 





INDEX TO ADVERTISERS. 









American Diamond Sand Blast Co.... 12| Druckleib, C.......ceeseeeseeeeees aes. “RD | RON CO. WV. ns 0scesiceseneessencces 16 
Blaisdell Machinery Co........+...00- 6| Engineering-Contracting ..........+++ 18 | Quarry.....00e.cseee secccccscccccesecs 16 
ee UME 5. consasnaccnecsencnenesc 15| Engineering Magazine..... » 12 Railroad Gazette...........seeeeseeees 16 
Bury Compressor Co.......-seeeeeeeee 10 | Engineering News..... «++. 8 | Revere Rubber Co.......... ... .... 4 
Cameron Steam Pump Works, A.S..  5/| Fiske Bros. Refining Co.. 2 Rix Compressed Air & Drill Co.... 

Chicago Pneumatic Tool Co..Back Cover | Goldschmidt Thermit Co.. 10 f ! Back Cover 
Clark Co., The J. W.........- Back Cover | Goodrich Co., The B. F.. 7 Roteng Engineering Corp............. 14 
Cleveland Pneumatic Tool Co........ 19| Harris Air Pump Co.....- 4 Sargent Steam Meter Co...........4 15 
Central Railroad of New Jersey...... 14 | Harrison Supply Co. ..... -++» 10| Sprague Electric Co.........scccssees 7 
Cold Storage and Ice Trade Journal.. 13} Ingersoll-Rand Co. .. --9 & 18 Stearns-Roger Mfg. Co, ..........0008 3 
Cooper Co., C. & G.s.cccescrccecceees 8 | Lidgerwood Mfg Co. - +++» 2) Sullivan Machinery Co. ........se0005 4 
Cartis & Co. Mig Co.....-.ccccosseecs 13| McKiernan Drill Co. ..........seeeees 19 Technical Literature ............. 7 
Dixon Crucible Co., Joseph. ......... 19! Porter Co., FH. KR. scccccscccccccccsces 11 | Westinghouse Traction Brake Co..... 6 














REPAIRS CONSUME PROFITS 


A LIMITED WATER SUPPLY 


Decreases the output. Install a 20th Century 


Air Pump and increase your water supply 50 
per cent. 


Easy to Operate. 
Nothing to Wear Out. Write for Catalogue 


Harris Air Pump Company 


1215 STATE LIFE BUILDING 
INDIANAPOLIS, IND. 
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a THE SLOGAN of the CAMERON 
“Character: The Grandest Thing” 


| SAVE ON REPAIRS 


Are Economical in 


| Cameron Pumps *"%,.s20e'sc2'. 




















COST OF MAINTENANCE 


ich 
2 Contractors’ Light Weight Dif- 
ferential Plunger Sinking Pump. 
Size 6x4 @ 6x 7. Normal 
capacity 50 gallons. Weight 475 
Ibs. Originally designed and built 
for the contractors on New York’s 
Subway and Tunnel Work. Also 
used in sinking shafts and caissons 
for bridge work, and in fact for 
large capacity, light weight. Easy 
to handle and economical in cost 


rms 








SCO |, 








of operation. Thoroughly tested. 

















Full information regarding it and our other 
ury pumps in our new catalog “K.” Yours 


for the asking. Send for it today. 


A. S. CAMERON STEAM PUMP WORKS, 


| FOOT OF EAST 23D STREET 


NEW YORK. 
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Westinghouse Motor Driven Air Compressors, Operating Sew 
age System, Knickerbocker Trust Building, New York. 


WESTINGHOUSE AIR COMPRESSORS 


Westinghouse Traction Brake Co. 
General Offices: Pittsburg, Pa. 
Address nearest Office : 
Boston Exchange Bldg. Los Angeles, 527 So. Main St. 
Buffalo, Ellicott Sq. Bidg. Mexico City, Mex., 44 Calle de San 
Chicago, Ry Bxch. Bldg. Diego. 
Cincinnati, Traction Bldg. New York, Trinity Bldg 
Cleveland, New mx Bldg. Richmond, American Nat. Bk. Bldg 
Columbus, C. Sv. & Tr. Bldg St. Louis, 1932 North Broadway. 
Denver, Majestic Bldg St. Paul, Endicott Bldg. 
13th St. and B’way, Oakland, Cal. San Francisco. 


For Canada, Canadian Westinghouse Co. Ltd, Hamilton, Ont 











Class F, Steam-driven Two-stage Air Compressors. 


THE BLAISDELL 
Air Compressors 


Possess distinctively original features of 


Design, Economy and Efficiency 
Not found in other makes. 


All Sizes and Types and for 
any Service 


THE BLAISDELL MACHINERY CO. 


BRADFORD, PA. 
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CLASSIFIED BUYERS’ GUIDE 
Air Cylinder Oil. 
Fiske Bros.’ Refining Co. 
Air Lift Pumps. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Air Gauges. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
Sargent Steam Meter Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Air Receivers. 
American Diamond Sand Blast Co. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Co., H. K. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Air Tanks. 
American Diamond Sand Blast Co. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co. 
General Compressed Air and Vacuum Ma- 
chinery Co... 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Aftercoolers, Air. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Co., H. K. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Go. 
Sullivan Machinery Co. 
Angle Gears. 
Cleveland Pneumatic Tool Co. 
Barrow Wheels. 
W. J. Clark Co. 
Belt Dressings. 
Jos. Dixon Crucible Co. 
Blowers. 
Cameron Steam Pump Works, A. S. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Blowing Engines. 
Cooper Co., C. & G. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
(Continued on page 12.) 
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WHAT KIND OF HOSE 
DO YOU USE? 


HERE is only one kind that can be 
absolutely relied upon in cases of 
emergency and that is the Flexible 

Steel Armored Hose. We claim relia- 

ability because this hose is the only kind 

which is completely encased in steel 
armor, thus having, as it were, a band- 
age to prevent the loss of air or steam in 
case of the collapse of the rubber lining 
and thereby retaining a sufficient pressure 
of air or steam to operate the drill, air 
brakes or other mechanism until it is con- 
venient to replace the damaged piece. 

The freedom from costly delays and lia- 

bility for loss of life or property makes 

this hose of vast importance to all railroad 
operators. Write for copy of bulletin 


No. 50546. 


Sprague Electric Company 
General Offices : 


527 West 34th Street, New York City 
Chicago Officc: Fisher Building 
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GOODRICH HOSE 


IS 
Better Chan the Requirements Seemingly Demand 




















Ready for any emergency and strong enough to overcome it. From the inside 


2% outside there’s a combination of good rubber, good fabric 
= . 
and good workmanship. 


The B. F. Goodrich Company 


AKRON, OHIO. 


NEW YORK, 66-68 Reade St. CHICAGO, 24 E. Lake St. PHILADELPHIA, 1332 Arch St. 
BOSTON, 161 Columbus Ave. DETROIT, 266 Jefferson Ave. BUFFALO, 731 Main St. 
CLEVELAND, 2188 Ninth St.S.£. DENVER, 1536 Glenarm St. ST. LOUIS, 3926-28 Olive St. 
OAKLAND, CAL., 4th & Washington Sts. LOS ANGELES, CAL., 818 South Broadway. 


SEATTLE, 310 First Ave., South. 
LONDON, ENGLAND, 7 Snow Hill, E. C. 
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THE C. & G. COOPER CO. 
MT. VERNON, OHIO 


ENGINE BUILDERS 











Want Advertisements Tell the Story 


The classified section of a publication is a good indication of its circulation 
and quality as an advertising medium 


Note these Figures for the Last Eighteen Months, Jan. |, 1906, to July 1, 1907 


Situation Wanted Situation Open Miscellaneous 
Total 


Engineering News, 5630 2299 2395 © «10254 





Nearest Competitor, 1333 943 525 2801 * 
Out of a total of 1GO55 Want Ad- Oo WERE IN 
vertisements carried by ENGINEER- 8&0) / . ° 
ING NEWS and its nearest competitor, nearly O Engineering News 





This accomplished notwithstanding our prices for 50 per cemt. of these advertisements were double 
those of the nearest publication 


We have been the means of filling thousands of Wants, and we can do the same for you. 
Situations Open, 3c. a Word. Situations Wanted, 1%c a Word 
Miscellaneous Wants, 3c. a Word or $1.50 per inch 


Subscription, $5.00 per year; $2.50 tor Six Months; Trial, Ten Weeks, $1.00 


ENGINEERING NEWS, 224 BROADWAY, NEW YORK 
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THE INGERSOLL-RAND 


‘6 95 | 


PUMPING SYSTEM 


Economical pumping involves the 
two elements of power economy 
and repair economy. In _ power 
economy the ,RETURN-AIR Sys- 
tem shows a marked superiority 
over any other method of pumping 
by compressed air. In repair econ- 
omy it surpasses any known method 
of pumping. 





| 


Return-Air Installation of the Holland Sugar Co., Hol- 
land, Mich. This illustration shows the automatic switch 
and air compressor end of the system. 


POWER ECONOMY is secured by using the 
expansive force of compressed air, which is wasted 
in all other systems of pneumatic pumping. This 
means a saving in fuel, where steam power is 
used, or in electric power where an electrical com- 
pressor is employed. 

REPAIR ECONOMY is attained by keeping 
all wearing parts in the engine room, free from the 
Fluid pumped. Only the tanks and piping are in 
contact with the liquid. Mud, sand, or debris 
cannot clog the pump, which may be entirely 


submerged and difficult of access. 
submerged and difficult of access Pumping sand with the “RETURN AIR” 


System in the quarries of the United States 


PNEUMATIC TOOLS, ROCK DRILLS Silica Co., Ottawa, Ill. This illustration 


shows the tank end of the system which is 


CHANN ELERS, CALYX CORE DRILLS usually submerged when pumping liquids. 


INGERSOLL-RAND CO. 


Chicago Philadelphia St. Louis El, Paso 
Cleveland Nonaiehes, Mich. Il Broadway, NEW YORK Pittsburg Boston 


Birmingham San Francisco Butte Seattle Denver Los Angeles Salt Lake 
Montreal Vancouver Toronto Kenora Halifax Rossland, B.C. Mexico City 
Lima Valparaiso London Paris Berlin Johannesburg Melbourne 
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Quick Repaits 


Crank Shafts, Steel Castings, Motor 
Casings, Heavy Machinery and other 


Steel sections are made possible 
by the THERMIT PROCESS. 


Thermit welds are not only quickly made 
but are STRONGER than the original 
piece owing to the fact that by our process 
a REINFORCEMENT of Thermit Steel 
is left around the weld. 

Write for our new pamphlet No. 18-D 
and learn of the many successful repairs 
that have been made by our process, and 
of the saving in expense which has re- 
sulted. 


Goldschmidt Thermit Co. 


90 WEST ST., NEW YORK 
432-436 FOLSOM STREET SAN FRANCISCO 








THE INJECTOR SAND BLAST) 


APPARATUS 


For Foundry Service, Cleaning Metals, Roughi 
Lettering and Tracing on Stonework, oo 
Screens, etc. Can be used with High 
or Low Air Pressures. 





MADE BY 


C. DRUCKLIEB, 132 Reade St., New York 


Sales Agents: Manning, Maxwell & Moore, Inc.. 
New York, for Railroad Service. Harron, Rickard & 
McCone, Inc., San Francisco and Los Angeles, Cal. 
W R. Colcord [Machinery Co., St. Louis, Mo. Cana- 
dian Rand Co., Montreal and Toronto, Canada. The 
F. A. Kinsey Co,, Cincinnati, Ohio. The Fairbanks 
Co., New Orleans, La. 


WRITE FOR ** SANDCRAFT.” 
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AIR 
COMPRESSORS 





Belt Driven Class C. C. B. Two- 
stage with Inter-cooler in Sub-base. 
An exceptionally compact unit, read- 
ily accessible at all points. Cata- 
logue of this and other types mailed 
on request. 


Bury Compressor Co. 
ERIE, PA. 
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We are fast becoming acquainted with the sub- 
scribers of ‘‘Compressed Air.’’ We desire to become 
acquainted with all, and you can easily learn of the 
Merchandise, Machinery and Tools we handle by 
sending for one of our complete catalogues, which 
illustrates and describes sawing and polishing 
Granite, Marble and Stone. It also illustrates and 
describes Pneumatic Tool Hose and Supplies per- 
taining to same, Polishing Machinery in general 
and Granite Cutters’ Tools. This catalogue is free 
to all. Write today for one to the 


Harrison Supply Company 
NATHAN C. HARRISON, General Agent 
5 and 7 Dorchester Avenue Extension, Boston, Mass. 
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THE ELECTRIC-AIR DRILL* 
By WititaAm L. SAUNDERS. 
Many members of the Institute, who par- 
ticipated in the visit made, during the Bethle- 
hem meeting of February, 1906, to the shops 


I promised at that time to prepare a paper 
for our Transactions, describing the construc- 
tion and advantages of the machine. But 
such a paper would then necessarily have con- 
tained much that was only expected or claimed 
by the designers and manufacturers of the 





FIG, I. ELECTRIC AIR DRILL IN A QUARRY. 


of the Ingersoll-Rand Company, at Phillips- 
burg, N. J., inspected with interest the new 
Electric-Air drill, which the company had set 
up for the purpose of showing it in actual 
operation to American mining engineers. At 
the request of the Secretary of the Institute, 


*Presented at the Toronto meeting, July, 1907, and re- 
printed from advance sheets of the Bi-monthly Bulletin 
of the American Institute of Mining Engineers for Nov- 
ember, 1907. 





drill, and not yet incontrovertibly proved by 
varied and long-continued practice. However 
moderate such statements might have been, 
they would have given inevitably to the paper, 
to some extent at least, the air of a pros- 
pectus, rather than of a technical contribu- 
tion. I therefore decided, with the Secretary’s 
approval, to postpone the writing of the prom- 
ised paper until it could set forth the results 
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of adequate actual practice, as well as the 
latest details of construction, etc., based upon 
practical experience. That period has now 
arrived. The Electric-Air drill has been ex- 
haustively tested in the field, under varied and 
arduous conditions and upon the hardest rocks. 
It is now fairly in the field; its merits and 
performances are matters of unimpeachable 
record, and its place among established com- 
petitors can be definitely determined. 

As a representative of the Ingersoll-Rand 
Company, as well as a member of the Insti- 
tute, I may be permitted to add that my 
company, being largely interested in the man- 
ufacture of air compressors and machinery 
driven by compressed air, has no desire to 
injure its own business by claiming for this 
new machine that it should immediately super- 
sede all existing applications of pneumatic 
transmission of power for drilling. On the 
other hand, if we had not satisfied ourselves 
that it has proved itself the best for given 
conditions, the company would not have risked 
its reputation by introducing it, and I, as a 
member of the Institute, would not have writ- 
ten this paper. 

In former contributions I have discussed the 
use of compressed air, and opposed, to some 
extent, the claims of the advocates of electrical 
power-transmission in mining. I need not 
now retract any opinion thus declared. Many 
features of electrical transmission are un- 
doubtedly convenient and economical; but the 
direct application of the electric current in 
rock-drilling has long been a baffling prob- 
lem; of which, in my judgment, the machine 
here described has furnished the first, and thus 
far the only, satisfactory solution, by com- 
bining the acknowledged advantages of air- 
driven percussion with the acknowledged ad- 
vantages of electric power-transmission, while 
avoiding the acknowledged disadvantages of 
both systems. 

The Electric-Air drill is correctly desig- 
nated; it is not an electric drill but an air 
drill, more completely an air drill than any 
other in existence, because it can be driven by 
air only and not like other air drills by steam 
also. Yet, while it is thus distinctly air oper- 
ated the power of transmission is electric, and 
the sole connection of the drill with the power- 
house is made by means of the electric wire, air 
compressors and pipe lines being entirely su- 
perseded. 


Fig. 1 gives a general idea of the apparatus. 
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It shows a rock drill which at first glance 
looks quite like the familiar air or steam 
driven drill, mounted in the usual way and 
doing the same kind of work. Very near 
the drill and connected to it by two 
short lengths of hose is a small air compres- 
sor, or, more properly, a pulsator, mounted 
upon a little truck. This constitutes the en- 
tire apparatus of a single drill. Each drill is 
accompanied by its individual pulsator in the 
same way, and each pulsator is connected to 
the line of wire from the power-house. 

The usual drill shell is employed and this 
may be mounted upon tripod, bar or col- 
umn, according to the work. The drill cyl- 
inder fitted to slide in the shell is moved 
forward or backward by the feed screw. The 
cylinder is as simple as can be imagined; a 
straight bore with, at each end, a large open- 
ing and a boss to which to attach the hose. 
The piston also is plain, much shortened in 
the body, with a large piston rod, which has a 
long bearing in a sleeve elongation of the 
cylinder. 

Upon the truck is mounted an electric 
motor, geared to a horizontal shaft with 
cranks on each end, which drive two single- 
acting trunk pistons, making alternate strokes 
in vertical air cylinders. One of these 
air cylinders is connected by the hose to one 
end of the drill cylinder and the other end of 
the cylinder is connected by the other hose 
to the other air cylinder. The air, therefore, 
in either air cylinder, in its hose and in the 
end of the drill cylinder to which it is con- 
nected, remains there constantly, playing back 
and forth through the hose according to the 
movements of the parts, being never dis- 
charged and only replenished from time to 
time to make up for leakage. The propriety 
of calling the apparatus a pulsator instead of 
a compressor is evident. 

The essential details of the cycle of opera- 
tion will be easily understood. We may 
assume, to begin with, that the entire system 
is filled with air at a pressure of 30 or 35 
pounds. This pressure, being alike upon both 
sides of the drill piston, there will be no ten- 
dency for it to move in either direction. If, 
now, the motor, instead of being at rest, is 
assumed to be in motion, one pulsator piston 
will be rising in its cylinder and the other 
piston will be descending in its cylinder; and, 
as a consequence, the pressure upon one side 
of the drill piston will be increased and the 








COMPRESSED AIR. 


pressure upon the other side will be propor- 
tionately reduced, this difference of pressure 
causing the drill piston to move and make its 
stroke. Just before the drill piston reaches 
the end of its stroke, the movement of the 
pulsator pistons is reversed, preponderance 
of pressure is transferred to the other side of 
the piston, causing a stroke in the other direc- 
tion, and so on continuously. The drill thus 
makes its double stroke, or at least receives 
its double impulse, for each revolution of the 
pulsator crank shaft. 

This is a sketch of the general principle of 
operation; we may now consider some of the 
details. The drill cylinder, shown in Fig. 2, 
while generally similar to that of the air or 
steam operated drill, is in many respects quite 
different, and especially is it remarkable for 
its simplicity. The usual operating valve chest, 
the valve and the complicated means for oper- 
ating it, the main air ports and the intricate 
little passages in and connected with the chest 
are all conspicuous by their absence, and noth- 
ing takes their place. The cylinder heads are 
both solid and both fastened securely in place. 
The split front head, the yielding fastenings 
for both heads, the buffers, the springs, the 
side rods, etc., of other drills are all banished. 
The cylinder is absolutely plain, with the boss 
at each end to which the hose is attached and 
the direct openings into the interior. 

The piston also has been simplified. The 
rotation device is necessarily retained, but the 
enlargement at the end of the piston’ rod, 
which constituted the chuck and necessitated 
the split front head, is not. The piston rod 
throughout is much enlarged and a simple but 
effective self-tightening chuck is slipped on to 
the end of it. 

The compressor or pulsator cylinders are 
as simple as the rest. There are no valves, 
either inlet or discharge, and there is no water 
jacketing nor the slightest need of any. The 
heating of the air upon the compression 
stroke is compensated for by the fall of tem- 
perature accompanying its re-expansion, so 
that the air does not get hot and does not 
heat any of the parts with which it comes 
in contact. 

While this apparatus as a whole may appear 
complicated at first glance, it really is a great 
simplification, and the parts got rid of are 
those which have always been most trouble- 
some and have entailed the most care and 
expense to maintain. The drill and the com- 
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pressor or pulsator are each the simplest ever 
built. 

There are some minor details of this ap- 
paratus with which it is not necessary to bur- 
den this paper and which would involve tedious 
explanation that all would not follow. In our 
description of the principle of operation of the 
drill we assumed a mean air pressure of about 
30 pounds in the apparatus, and it may be 
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FIG. 2. SECTION OF ELECTRIC AIR DRILL. 


asked how this pressure is secured and main- 
tained. When the pulsator is in operation the 
air pressure in the cylinders both rises above 
and falls considerably below the mean, and at 
a certain point it is below that of the atmo- 
sphere, when, of course, a little valve provided 
will admit more or less air, this process con- 
tinuing until sufficient air is supplied. In the 
beginning of operations the influx of air is 
rapid, so that no time is lost in getting suffi- 
cient pressure to begin with. The admission 
and also the apportioning of the relative vol- 
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umes of air to the two ends of the drill cylin- 
der are easily adjusted by the operator. 

With the Electric-Air drill there is no 
freezing up or choking of the exhaust, because 
there is no exhaust; the air also does not ac- 
cumulate moisture and the temperature does 
not fall to the freezing point. The air does 
become and remains a constant vehicle for the 
conveyance and distribution of the lubricant, 
and with a certain amount of oil contributed 
to the system at regular intervals the problem 
would be how to prevent its reaching every 
working part rather than the reverse. 

The length of hose employed seems to be 
limited to about 8 feet for each, and these 
may be attached to either side of the drill, but 
each always to its own end of the cylinder. 
This length of hose gives all necessary liberty 
for the location of the pulsator truck near the 
drill. The truck is of steel, with flanged 
wheels usually made for the standard 18-inch 
mine track, but may be made for any other 
gage. When in use there is no necessity for 
any care in leveling the truck, as the pulsator 
will work at any angle at which the truck can 
stand. 

The motor may be either direct or alternat- 
ing current, the latter being preferred because 
of the simple mechanical features. It is also 
smaller and lighter, a simpler and hardier ma- 
chine and more nearly fool-proof. Four dif- 
ferent speeds may be obtained with the direct 
current motor and two speeds with the alter- 
nating current, full speed for steady running 
and a considerably lower speed for starting a 
hole or working through bad ground, with 
immediate transition from the one speed to the 
other as required. The controller is on the top 
of the motor and the operator at the drill can 
start, speed or stop the motor by simply pull- 
ing a cord, this being the only connection. The 
electrical connection ends at the motor; both 
the hose and the cord insulate the drill and 
the operator is never exposed to the current. 

The 5-C Electric-Air drill may be regarded 
as the full equivalent of the 34-inch standard 
air drill of any make; of its efficiency in com- 
parison something will be said later. The 
power requirement for operating this drill is 
18 to 20 amperes at 220 volts, or 9 to 10 am- 
peres at 440 volts, the electrical equivalent of 
about 5 horse-power. The system being a 
closed circuit this is independent of altitude 
conditions, which make such a difference with 
the ordinary air drill, or, rather, with the 
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work of the air compressor which supplies the 
ordinary air drill. 

The 4-C Electric-Air drill, using a 3 horse- 
power motor, is a much lighter drill through- 
out and equivalent to a 2%-inch standard air 
drill. The table gives particulars of size, 
weight, etc., of both of these drills: 

The dimensions and weights of the “Baby” 
or 3-C Electric-Air drill cannot as yet be 
made a permanent record. This drill takes the 
place and does the work of the “Baby” air 
drill. 

The Electric-Air drill strikes a blow nor- 
mally so much harder than that of the air 
drill of the same capacity, that in many cases 


it is found advisable to dress the steels 
blunter or thicker to avoid breakage. The 
practical force ‘of the drill was not first 


worked out in computation, but has been dem- 
onstrated in extensive practice and protracted 
experiment. The explanation has come later, 
but is clear and sufficient. 

The drill piston when running at full speed, 
making a stroke for each rotation of the pul- 
sator crank shaft, will not strike either head. 
The hole by which the air enters the cylinder 
from the hose is not located at the extreme 
end of the cylinder, or close to the head, but 
a certain distance away from it, so that when 
the piston approaches the head a certain por- 
tion of air is enclosed and acts as a cushion 
which first checks the advance of the piston 
and then shoots it back. The piston thus starts 
upon its working stroke impelled by a certain 
amount of force which, we may say, has been 
saved over from the preceding stroke to be 
utilized for this. The piston after being thus 
started is driven forward by an air pressure 
which increases as it advances, the pulsator 
piston being in the attitude of chasing and 
gaining upon the drill piston for a consider- 
able portion of the stroke, while in the case 
of the ordinary drill piston, driven by a con- 
stant flow of air which it runs away from, the 
pressure must constantly diminish as the pis- 
ton speed is accelerated. In the same way by 
the action of the other pulsator piston the op- 
posing pressure upon the advancing side of the 
drill piston is a diminishing pressure instead 
of the constant atmospheric resistance, and 
these combined cause a greater unbalanced 
difference of pressures upon the opposite sides 
of the drill, a more rapid acceleration of the 
piston movement and a consequent higher 
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velocity and force at the moment of impact 
of the steel upon the rock. 

Perhaps the most gratifying, and also sur- 
prising, revelation of all in connection with the 
Electric-Air drill is the now indisputable fact 
that it takes only one-third to one-fourth of 
the power, at the power-house, to drive it to do 
the same work. This is accounted for by the 
fact that the same air is used over and over 
and that all of its elastic force is availed of 
in both directions, instead of exhausting the 
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gets steadily running again. With the Electric- 
Air drill when the bit sticks the motor and 
the pulsator pistons do not stop, but keep run- 
ning the same as before. This means that if 
the drill piston is making, say, 400 strokes a 
minute it will, when it sticks, receive per min- 
ute 400 alternate thrusts and pulls with full 
force. Nothing could well be imagined more 
effective for freeing the bit, and often when 
it sticks and before the runner can get ready 
to do anything about it the drill is running 


DIMENSIONS, WEIGHTS, ETC., OF TEMPLE- INGERSOL ELECTRIC- AIR DRILLS. 


DiamMoter OF GH CHUNG S 66 ccc eiccecnccccccccscescseces cones 


TIEN OF MEIINO 5.665 500. 000060093650080800% 
Length of drill, end of crank to end of piston 
Depth of hole drilled without change of bit ............. 
Depth of vertical holes machine will Grill easily 
Diameter of holes drilled . 
Strokes per minute. 
Horse-power (at motor) 








5-C 4-C 
556 inches 4% inches 

8 ee bs “e 

45 Ltd 42 “e 

24 ae 20 be 

. 16 feet 8 feet 
134 to 2% inches 1 to 144 inches 
425 460 
5 3 








WEIGHTS 

Pulsator complete, with direct-current motor mounted on 

MEG cesttaer sors. 0 (adenmeieeacwaaen ecssaces cocces 883 pounds 585 pounds 
WIRRNOE BHU oo ohoc ccs cceccnncdacsatesesseevceveceesees eocece 271 = 160 
Co, OE OE . PERERA NAD Sass aR e ese ReCe em oe 102 - 100 “s 
DT REGRET NA LD te eee re ter eT eee eT oraeacicil 400 ee 275 Sa 
Motor without armature........ nde epee) <8 Sacceaknnnes 330 ae 216 se 
I oe 00, Sa Semesse seus ener eavecseaceeses 82 ee 59 “ 
Controller, switch and rheostat clcaintedislekin a arksais a wihares | 72 « 50 ee 
Entire equipment ready for shipment, including drill, Pul- 

sator, direct-current motor, fittings, wrenches and extra 

parts, but not mountings, steels or blacksmith tools... | 1680 — 902 - 
Pulsator complete with 30 or 60 cycle alternating current | 

MOCOF MOBNLEG OR BWUCK.....cccccccecccscsocses eee es enenee 630 pounds 360 pounds 

Pulsator alone ......cccceees Sslanateasieswses Ne tere oe | TH, << 160 
EUG ssanvescice sete cursos © cccces Pere eee oboccecce | 102 < 100 “ 
MONE 0 5s canvesicesnwase eee Seqhcteeata Acne db csieleaseuh ves sac poset 202 ee 137 ae 
NE vase coats cen acicenseeee ceecsceseces Savane aceveee 46 ee 34 “ 
Controller switch with base...... Sesion Seesuscssgete | 45 45 « 
Truck cross bars for motor..... ee ee ORE re eer ee 1 «8 1 =O 
Entire equipment ready for shipment, including drill, | 

Pulsator, 30 or 60 cycle alternating current motor, fit- 

tings, wrenches and extra parts, but not mountings, 

SLCGIS OF DIACKSMItH COONS... ...55..cccccvesscccrscoecess a 1080“ 680“ 
Tripod with weights......... ACO Er er ieee dalne oie owiees : 540 430 





Note: : Woight of column and shaft-bar mountings will vary with their ionagsh and aenaien:, 


charge for each stroke at full pressure. There 
are also no large clearance spaces to fill anew 
at each stroke, as these spaces are never 
emptied. 

A curious result of the mode of driving the 
piston of the Electric-Air drill, and another 
valuable feature of it when in operation, is 
found in the trick the drill has of yanking it- 
self free when the bit sticks in the hole and 
going on with its work again. When the bit 
of the ordinary air or steam-driven drill sticks 
in the hole that is the end of it as far as the 
drill is concerned, and it is for the drill run- 
ner to free it as best he may. He runs the 
feed up and down, hammers the steel and 
coaxes things in various ways until the drill 


._ much to the established interests. 


right along again as if nothing had happened. 

The coming of the Electric-Air drill sug- 
gests many possibilities and ominously means 
It neces- 
sarily suggests a revolution in methods and 
sometimes perhaps a superseding of the old 
plants throughout. In the working of the new 
drill the old central air compressor plants 
are absolutely worthless, but it is not easy to 
imagine any general abandonment of them. 
After all, the result may probably be that the 
new drill will not, to any great extent, drive 
out the old, but will make a new field of em- 
ployment for itself, and in that way lead, as 
usual, to a considerable enlargement of the 
already extensive business which is behind it. 
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As has been shown, the Electric-Air drill is as 
far as can be from being an electric drill, but 
it makes the ordinary electric current nearly 
everywhere obtainable immediately available 
for driving it. 

In the planning of installations which are 
new throughout, the Electric-Air drill is to be 
most seriously considered. The question of 
the relative final cost of operating this drill, 
or any other, is, after all, the decisive one, 
due recognition being given to the peculiari- 
ties of each, favorable or otherwise, which are 
not computable but which still have their 
weight in determining our selections, “other 
things being equal.” 

When the Electric-Air drill is operated with- 
out its own generating plant, the current being 
taken from a large power company, some very 
low figures are already on record. At Idaho 
Springs, Colo., a mine shaft was put down 
67 feet in twenty-four shifts and the total 
power cost was $24 for the entire work. 

In making rock excavations for building pur- 
poses in New York City and elsewhere, steam 
drills, having a temporary boiler installation, 
are frequently used. The Electric-Air drill 
not only avoids the expense of the boiler 
equipment but will do the work at a much 
lower cost, the current being. supplied by one 
of the big electric power companies. 





MACKELLARITE AND _ STRAN- 
LEIGHITE ENERGY 


“Mackellar, there is one characteristic which 
I do not like about you. Perhaps, it is over- 
sensitiveness on my part, but it sometimes 
seems to me that you think I am lacking in 
energy. I may find it difficult to put your 
mind right on this subject. Let me give you 
an illustration, chosen from your own inter- 
esting profession of mining-engineering. I am 
credibly informed that if a hole is drilled in a 
piece of hard rock, and a portion of dynamite 
inserted therein, the explosion which follows 
generally rends the rock in twain.” 

He paused, and there was no reply. 
abashed, his lordship proceeded: 

“That is energy, if you like. Shall we name 
it a Mackellarite form of energy? Now I 
shall tell you of a thing I have seen done on 
one of my own estates. A number of holes 
were bored in a large boulder, and instead of 
dynamite, we drove in a number of wooden 
pins, and over these pins we poured placidly 
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clear, cold water. After a time the rock gently 
parted. There was no dust, no smoke, no 
flame and fury and nerve-shattering detona- 
tion, yet the swelling pins had done exactly 
the same work that your stick of dynamite 
would have performed. Now, that also was 
energy, of the Stranleighite variety. I sup- 
pose it would be difficult to make a stick of 
dynamite understand the stick of wood, and 
vice versa.—Saturday Evening Post. 





DUST MASK FOR ROCK DRILLERS 

The mask illustrated in the drawing has 
been in use for some time at the Katharina 
shaft of the Herkules Colliery, near Essen, 
for protecting the rock drillers from the dust 
produced by the powder drills. It consists of 
a conical sheet metal casing, a, extended at 
one side into a cylindrical attachment, a,, and 
fitted round the other end with a tubular rub- 





ber pad, b, which can be inflated through a 
small rubber pipe, c, in order to make a dust- 
proof joint all round against the face of the 
wearer. The thin iron partition, h, in the 
cylindrical attachment, a, is provided with 
four apertures, i, which are covered by two 
rubber flaps, d and d, serving as valves. The 
upper flap, d, is mounted on the side next the 
wearer’s face; the bottom one on the lower 
side of the partition, h, so that the two open 
and close alternately during inhalation and ex- 
piration. The upper part of the cylindrical at- 
tachment, traversed by the incoming air, is 
occupied by a sponge, f, mounted between a 
front and back plate of wire gauze, e and 1, 
the latter being covered with a loose stratum 
of cotton waste, p, to absorb the dust. The 
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front of the mask is covered by a third plate 
of gauze, g. For use the mask is fitted over 
the mouth and nose, and. fastened over the 
head by straps, as shown in the figure. It 
appears to act satisfactorily, and the men like 
to wear it. 





MULTIPLE ARRANGEMENT OF 
DRILLS ON THE RAND* 


In the Cinderella Deep Mine in the Trans- 
vaal the system of using three machines rigged 
on one bar, in pushing forward an ordinary 
7x5 foot drift, was introduced by Manager 


500 to 800 feet. The best previous drifting 
record was in the Roodepart district, in soft 
ground requiring only nine holes per round. 
The distance driven was 220 feet in one 
month. 

On the Cinderella Deep the quartzites, form- 
ing the hanging wall of the banket reef, are 
very hard. The reef itself is of moderate 
hardness and the dark quartzites or quartzose 
slates, under the reef, are fairly soft. The 
illustration shows a normal face bored out 
with fifteen holes. When the drive gets more 
into the hanging wall more holes may be re- 
quired. Four or five holes may be necessary 





MULTIPLE MOUNTING OF 


Girdler Browne. The use of this method es- 
tablished a record, on the Rand, for rapid 
driving, and this was performed at a depth 
of over 4,000 feet. I believe some American 
tunnels have been advanced at a greater rate, 
and I should be glad to hear from any cor- 
respondent on the subject. The advance was 
225 feet in a month of thirty-one working 
days. Three men with five or six natives and 
sometimes a white assistant, worked in eight- 
hour shifts. Compressed air was freely used 
for blowing out the smoke, and the rock was 
wetted after a blast. As soon as the rock 
was sufficiently shoveled back from the face 
the miners returned, set up the drills and 
started drilling while the rest of the rock was 
being removed. The rock had to be trammed 








*Edgar Nichols, Mining Engineer, Brakpan, Trans- 
vaal, in Engineering and Mining Journal. 


DRILLS ON THE RAND. 


on either side and perhaps other easers. The 
bar, which is usually a “double-jack” bar, is 
rigged as securely as possible about 4 feet 
from the face. One arm is rigged, as shown, 
to put in a flat hole in the hanging wall; an- 
other is fixed directly below this to bore the 
roof-hole on the other side of the drive. Safety 
clamps are put on under these two arms and 
also under the bottom arms. The third arm 
is rigged lower down to bore the top hole of 
a three-hole cut. This is generally put in to 
take advantage of the contact between reef 
and footwall. The two dry holes and the cut 
hole are first slated and then the holes of 
the face are bored in the rotation shown by 
the numbers on the drawing. The top ma- 
chines drill the shoulder holes, No. 4 and No. 
5, without altering the arms. 
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No. 1 machine drills holes 1, 4, 7, 10; No. 2 
machine drills holes 2, 5, 8, 11, 13; No. 3 
machine drills holes 3, 6, 9, 12, 14, 15. 

Though No. 1 machine has only four holes 
to drill, the flat hole in the hanging wall takes 
so long that it is not finished much before 
the others; the No. 2 machine has all water 
holes to bore and should be rigged under the 
arm drilling the lifter holes 14 and 15 before 
No. 2 machine comes down to drill hole No. 
2. No. 2 machine has hole 13 to drill after No. 
1 has drilled hole 10. If possible No. 1 ma- 
chine is not given more to do after it has 
bored hole 10, as it is almost impossible to 
work with all the arms low down on the bar. 
Very often when the footwall ground is soft 
No. 3 finishes first and it can then be used 
to collar holes for the other machines. In the 
same way Nos. I and 2 machines can cross- 
collar difficult holes for each other. About 
four 1%-inch sticks of blasting gelatin are 
placed in each cut hole and from five to six 
in the other holes. The cut is blasted first, 
then the easers, then the shoulder and knee 
holes, then the back holes, and lastly the lift- 
ers. No. 8 hole is run in under the contact 
of reef and footwall to prevent any lump 
being left on the side of the drift. The drift 
is run at a grade of one in 150 to 200 and 
has a single track with sidings every few hun- 
dred feet. It is considered quicker to run the 
drive 5x7‘feet, as shown, and to use a single 
track only, than to take the drive out full 
width for a double track and to rig four 
machines. For a long drive the drift is squared 
off by hand labor to allow of a ventilating 
pipe being laid along the track. Before the 
regular work of stoping is started the drive is 
widened out and double tracks are put in. 

Several of the Deep mines are installing 
monorails for tramming, the Langlaagte Deep 
mine being the pioneer in this work. It is 
hoped that, by using rails suspended 4 or 5 
feet from the floor on iron brackets, friction 
will be much reduced and that the installa- 
tion of some system of mechanical haulage 
will be rendered practicable. The air pressure 
employed in the Cinderella Deep was about 80 
pounds per square inch. Machines with 3%- 
inch cylinders were employed; combination pis- 
ton and slide-valve; star-section welded steel 
bits, up to 5-foot lengths and longer lengths 
of chisels were employed. The diameter of 
starter bits was from 234 inches to 3 inches 
and the difference in gauge about 0.25 inch. 


HOT AIR FOR DRIVING FANS 

E. H. Dennison, in Consular Reports, says 
that a German firm has recently introduced at 
Bombay a portable fan driven by a hot-air 
engine which is destined to have a large sale 
throughout India. He says that owing to the 
intense heat which prevails in that country 
during most of the year fans of some kind are 
a necessity to the comfort of Europeans, and 
their offices, shops, and residences are all 
equipped with the old-fashioned swinging 
screens known as “punkahs,” which consist of 
a piece of cloth or matting stretched over a 
rectangular frame hung from the ceiling and 
kept in motion by a servant at the end of a 
cord. Wherever electricity is introduced these 
are generally superseded by electric ceiling 
fans. 

The natural field for the hot-air engine fan 
would be in localities where there is no electric 
power, but it has been found that it can com- 
pete with the electric fan in the latter’s own 
field, owing to the extreme cheapness of the 
cost of its running, which is about one-fifth of 
that of the electric fan. 

The fan is propelled by a hot-air engine, the 
heat being generated by a kerosene lamp 
which holds about 1 quart of oil, sufficient to 
keep the fan running for over twenty-four 
hours. To the lamp is attached a small glass 
chimney which fits into a larger metal chimney 
connected with the engine. Upon the top of 
the engine is hung the fan, similar in shape 
and size to the ordinary electric fan, whose 
speed is governed by the size of the flame; 
that is, to reduce the speed the flame is turned 
down, and to increase it the flame is turned 
up. The whole outfit weighs about 30 pounds, 
and sets upon a small stand, raising the level 
of the fan proper to that of an ordinary desk. 

If American manufacturers can produce a 
similar article, with perhaps a few itm>rove- 
ments and at a smaller cost, an immense field 
will be found for its sale, for this is not neces- 
sarily limited to India, but would include every 
hot country in which white people are com- 
pelled to live. 

These fans at present sell for $62 each, 
which makes them rather too expensive to be 
used by any but the well to do. However, the 
manufacturer expects to soon be able to ma- 
terially reduce this price with the expected 
larger output. 
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A PNEUMATIC OSCILLATING 
VALVE GRINDER 


The tool here shown will at once appeal to 
the man of the shop. So far as known, it is 
the only one of its class, and in its advent it 
at once supersedes hand labor for an impor- 
tant operation. The grinding and regrinding 
of valves for pumps, air compressors, gas and 
gasoline engines, and angle, check and: other 
valves of metal, is a frequent and familiar job, 
and up to the present time it has been done 
almost entirely by hand, because it will not 





permit continuous rotation. The valve must be 
turned back and forth or the seats will be 
scratched and scored instead of being smoothed 
by the grinding. 

This tool does the trick continuously and 
automatically and requires no explanation. A 
rack with a single-acting piston at each end 
of it works back and forth, and meshing into 
a pinion on the spindle produces the intermit- 
tent and continuously reversing rotation. A 
single spool valve comprises all the other 
mechanism. The size of the grinder is 9 x 10% 
inches and it weighs 14% pounds. Air con- 
nection is made through %-inch hose nipples. 
Chucks or drivers can be fitted according to 
the style of valve to be ground. 

When desired a rigging may be used to 
support the grinder, consisting of a bar at- 


tached to the body of the driver near the 
handle and pivoted at one end to a stationary 
support. Then by raising or lowering the 
other end, the grinder may be properly ap- 
plied to the work and the pressure regulated 
as desired. The grinder is made by the Cleve- 
land Pneumatic Tool Company. 





An interesting use to which gypsum is put, 
especially in England, is the burtonization of 
beer. The reputed excellence of certain Brit- 
ish beers, notably those of Burton and Newark, 
is attributed to the presence of calcium sul- 
phate in the natural water used in their prep- 
aration. It has been calculated that 350,000 
pounds of gypsum are annually imbibed in 
potations of Burton beer, and since gypsum is 
soluble to a certain extent, attempts have been 
made with varied success to add similar arti- 
ficial salts to water not derived from gypsum- 
bearing beds, and large quantities of gypsum 
are purchased by brewers in England for this 
purpose. This addition, although advanta- 
geous, does not produce so perfect a combina- 
tion of salts as that existing in the natural 
waters of Burton-upon-Trent. 





Each horse-power used for manufacturing 
in Pennsylvania produces annually an aver- 
age of approximately $1,000 worth of goods, 
according to a bulletin issued by the McCall 
Ferry Power Company. 
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AIR-OPERATED VISE 

The cuts on this page, taken from Railway 
and Locomotive Engineering, show a com- 
pressed-air-actuated vise, invented by Mr. J. E. 
Osmer, Master Mechanic of the Northwestern 
Elevated Railroad of Chicago. The action of 
the vise is simple and scarcely requires ex- 
planation. In the size of vise most used the 








BN 


Mi 


Yj P.'WCC y ee : 
LG |_N MMA SA AsB{QAgqyy 
LAS 


fi — 


A MECHANIC PRIEST 


Near the northern coast of France, on a 
route much frequented by motorists, lies the 
village of Graincourt. Here a beautiful little 
church is set high among the trees. Close by is 
the home of the priest, and around it a strange 
litter of bicycles, motor-cycles, automobiles, 
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AIR OPERATED VISE. 


working cylinder is 7 inches in diameter and 
the rod 4 inches, and with 100 pounds of air 
pressure the grip is 2,590 pounds. A guide at 
the bottom prevents the rod and jaw from 
turning. To open the vise no additional air 
is required. There is a run-around passage at 
the side of the vise and a little valve opens 
communication with the back of the piston, 


oil-cans, and tools, while the open doors re- 
veal on one side a kind of garage, on the 
other a repair shop. From this building, as 
the tourist approaches, comes a tall figure, 
with the body of an athlete and the head of a 
missionary, and muscular arms bared to the 
elbows. This is the curé of Graincourt, who 
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PIPING FOR 


and when the air is thus admitted to the 
larger piston area the difference forces the jaw 
out as required. Not more than %-inch piping 
is required for the largest size, and the air 
consumption is inappreciable in a shop where a 
constant air supply is maintained. By piping 
up as shown in Figure 2, with reducing valves 
giving different pressures, either pressure may 
be used at will according to the grip required. 
For three pipes and three different pressures, 
as shown, of course only two reducing valves 
would be required. 
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AIR VISE, 

is now village mechanic as well. His father 
was a smith, and he grew up with a passion for 
tools. When the bicycle came in he became an 
amateur specialist. Then came the motor-car, 
which won the heart of the curé. He loves it, 
and thinks he understands it. He has even 
built a car and a motor-cycle for himself. And 
so the fame of the mechanical curé of Grain- 
court has gone abroad throughout all the coun- 
try, and at last he has decided, without any 
scruple, to make a business of what had for- 
merly been a pastime. 
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A TESTER FOR PNEUMATIC 
DRILLS 


The cut, which we reproduce from the 
American Engineer and Railroad Journal, 
shows the details of a device for testing the 
torque of rotative pneumatic drills in use in 
the tool room of the McKees Rocks shops of 
the Pittsburg and Lake Erie Railroad. The 
top of the main screw of the apparatus is 
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TESTER FOR PNEUMATIC DRILLS. 


square and the spindle of the drill to be tested 
is applied to it by means of a suitable chuck. 
As the screw descends the piston in the cylin- 
der below produces a pressure upon the oil 
and when the drill is stalled the pressure is 
noted on the gauge at the side. It is said 
that different makes of drills guaranteed to 
be of the same power have shown a range of 
from 1,800 to 5,500 pounds. When a new drill 
is received it is tested and a record is made 
of its capacity. When the drill requires re- 
pairs or any complaint is made it is tested to 
determine whether its capacity is still normal, 
and after repairing it is tested before it is 
handed out. The records made are, after all, 
only comparative, but they are sufficient for 
practical service. 
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A CHEAP REHEATER 


The little engine, driven by compressed air, 
of which I have charge, is a long distance from 
the compressor (3,000 feet) and thus the heat 
produced by compression all escapes before 
the air reaches the engine. 

When first started, the engine would run all 
right, but after it had been running a few 
minutes the valve would work stiff and the 
link would begin to quiver. Then the piston 
would groan, and after running irregularly for 
a little while the engine would stop altogether 
and all the pressure we had wouldn’t move her 
an inch until the cylinder was thawed out. 

In order to overcome this difficulty and at 
the same time to expand the compressed air, I 
built the reheater here shown, which success- 
fully prevents the engine freezing up and 
materially reduces the consumption of air. 






















































































A CHEAP AIR REHEATER,. 


A piece of I-inch pipe was coiled as shown at 
A, and enclosed in a sheet iron casing, B, hav- 
ing lap joints riveted together. This was lined 
with fire brick as shown at C, and provided 
with a circular grate, D. The fuel is put in 
from the top, which is covered by a sliding lid, 
E, of sheet iron. Another sliding door, not 
shown in the sketch, is placed at the bottom to 
allow the removal of ashes and to regulate the 
draft. 

This reheater has been so successful that we 
now run it all the time; even during the warm- 
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est weather when there is little danger of 
freezing, the object being to reduce the amount 
of air used. The engine develops 12 horse 
power with 85 pounds air pressure—A. E. 
Scheetz, Trevorton, Pa—Popular Mechanics. 





COMPRESSED AIR AND THE 
KINETIC THEORY OF GASES* 


To the ordinary consumer of compressed 
air it serves simply the purpose of an energy 
reservoir and for power transmission. Its 
utilization in this field is so efficient and it is so 
easily obtainable that it is doubtful if it will 
ever be replaced by any other material. In 
reality, however, the general viewpoint of com- 
pressed air as an energy reservoir is falla- 
cious—compressed air contains no more energy 
than ordinary air. Compressed air is simply 
air which has been compressed to a higher 
pressure and the laws which govern it are 
simply those which hold throughout in the 
kinetic theory of gases. According to this 
theory, a gas is made up of individual mole- 
cules flying around through space like small 
projectiles, colliding and re-colliding with each 
other and with the walls of containing vessels. 
The summation of this series of blows on a 
surface constitutes what is known as pres- 
sure. The real meaning of temperature is ab- 
solutely unknown, but it is known that abso- 
lute temperature to-day is directly proportional 
to the mean kinetic energy of these small pro- 
jectiles or molecules. 

To show that the first statement in regard to 
compressed air as an energy reservoir is true, 
all we need to consider is the fact that the 
temperature, if not identical with, is at least 
proportional to, the energy of the molecule. 
When a gas is compressed the molecules are 
given an increased amount of kinetic energy. 
This means that they are raised in temperature 
by compression. If the gas now under pres- 
sure is allowed to cool off to normal tempera- 
tures it thereby loses the energy which has 
been put into it and which has become appar- 
ent as an increase in temperature. Each mole- 
cule possesses precisely the same kinetic energy 
as before compression, and in a gas, unless 
extreme compression is accomplished, the 
molecules still remain at a distance sufficiently 
apart to have no influence on each other. 
Hence the total kinetic energy in the gas under 
compression is identical with the total kinetic 


*Abstract of Paper by J. H. Hart in October Power. 


energy in. the gas before compression. Of 
course, the energy has been concentrated in 
amount per cubic foot, but if this gas were 
allowed to expand in a cylinder without access 
to the outside air, or, rather, without thermal 
connection with surrounding bodies, little or 
no work could be obtained from it. 


COMPRESSED AIR MERELY TRANSFORMS ENERGY. 


In reality, a gas under pressure, when it 
starts to expand, loses some of its energy to 
the piston. It then possesses a smaller amount 
of mean kinetic energy per molecule, and is 
therefore at a lower temperature. It is imme- 
diately raised by the surrounding atmosphere, 
or containing vessel, to normal temperature, 
and can then continue doing work at this 
higher pressure, and the process continues until 
the pressures on both sides of the piston be- 
come equal. From this it is evident that com- 
pressed air is not a reservoir of energy in any 
form. Compressed air expanded freely into a 
vacuum does absolutely no work and does not 
cool off or lose energy. 

This becomes evident when the compression 
on a pressure-volume diagram is considered. 
Every engineer knows that the curve which 
represents adiabatic compression is steeper 
than the curve representing isothermal com- 
pression. Of course, the object in compres- 
sion is to get the curve as near isothermal 
as possible in order to diminish the amount 
of work necessary to produce the compression. 
Hence, we have three-stage compressors in 
which the gas is compressed adiabatically, then 
cooled off to the temperature that it would 
have had if compressed isothermally, and the 
process repeated twice, giving three stages. 
This results in an increased efficiency of pro- 
duction, but since the processes are identical 
in action, only one—that of the single-stage 
compressor—need be considered. In this the 
compression is generally adiabatic, then the 
curve drops vertically to the isothermal point 
as the gas cools off and the pressure dimin- 
ishes on this account without change in vol- 
ume. At this point in the diagram, however, 
the gas has reached another adiabatic curve 
passing through this point so that the total 
change in the gas is in reality simply a change 
in pressure, volume and entropy, whatever 
the latter may mean. 


KINETIC THEORY CLEARS UP COMPLEX POINTS. 


There is no doubt that a capable treatment 
of the subject of compressed air from the 
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standpoint of the kinetic theory of gases eluci- 
dates many complex points and renders clear 
much that is otherwise obscure. This concep- 
tion of the energy in compressed air explains 
clearly the inability to utilize it in free ex- 
pansion. In the transference of energy from 
place to place, through long pipes, this is car- 
ried on by a series of bombardments from 
molecule to molecule and explains the time 
taken in transmission and the loss of energy, 
or the diminution in pressure, which results 
when the transmission is long. It enables the 
engineer to understand clearly what occurs in 
compression and what is meant by the different 
kinds of compression. Thus, adiabatic com- 
pression means compression in which heat, as 
such, does not pass to or from the air or gas 
in the containing vessel. Every time mole- 
cules are hit by the piston they are forced to 
rebound and given an increased energy. This 
energy is not lost in adiabatic expansion to 
the walls of the containing vessels, but is pres- 
ent when the molecules collide with the piston 
a second time. It explains by this reasoning 
the manner in which the pressure rises abnor- 
mally over that in isothermal compression. 

In this latter the molecules rebound from the 
piston with an access of-energy, but this is 
lost by transmission to the walls of the con- 
taining vessel before they collide again; hence 
the pressure does not rise abnormally over 
what it should theoretically be. In this. respect 
the pressure depends simply on the force with 
which each molecule strikes, the number of 
times it strikes a second, and the number of 
molecules which hit per square inch of sur- 
face. 

When a gas is compressed more molecules 
are contained in a given space, hence the bom- 
bardment increases both on account of in- 
creased number of molecules striking and on 
account of increase in number of times of 
striking per second. This explanation com- 
pletely satisfies and explains the behavior of 
a gas in its relation to pressure and volume 
and also explains deviation from this relation, 
known as Boyle’s law, and does it accurately 
and efficiently, so that theory is completely 
in accord with practice. In general, the kinetic 
theory of gases is the only thing that com- 
pletely explains the behavior of gas under all 
conditions and, further, it not only does this 
but it has foretold many phenomena previously 
unknown and these have been verified by ex- 
periment. 


There is no doubt that a study of the kinetic 
theory of gases completely elucidates many of 
the obscure points (and in fact all of them) 
in the conception of the compression of gases, 
if it is investigated sufficiently. Of course this 
is work primarily for physicists, but engineers 
are daily becoming more and more interested 
in physical science and it is absolutely neces- 
sary to-day that a compressed air engineer, or 
manufacturer, or even the consumer, should 
know enough of this development to under- 
stand the phenomena which are going on inside 
of the compressor. By this means reheating, 
and the reason for the increased efficiency ob- 
tained thereby, become simple and clear. The 
presence of moisture in the air and its effect 
on the efficiency also are easily understood. 





VALVE ABUSES AND TROUBLES 


CONSEQUENT 
A writer in the Valve World says that at 


least 90 per cent of the trouble with valves 


delivering water or steam—to which com- 
pressed air’ might of course be added—arises 
from the improper use of cement, and from 
a failure to remove the particles of cement, 
scale, chips, dirt, etc., which get into the pipe 
while it is lying around a building and lodge 
on the valve seat after steam or water is 
turned on. Cement should be applied on the 
male part only, for if placed on the female 
part it is likely to go through the pipe and land 
on the valve seat. Besides this, in nearly all 
cases more cement is used than is necessary. 
Frequently, when a valve leaks, which is 
usually due to the presence of dirt in it, some 
one tries to tighten it by using a lever on the 
wheel. This nearly always injures the valve. 
It is much better to take the valve apart and 
clean the seat. Similarly, when a stuffing box 
leaks, attempts are often made to stop the 
leak by straining the stuffing box with a large 
wrench, when the real trouble is that the 
packing has become worn and needs renewing. 
One of the common abuses is the use of a 
wrench on the opposite end of the valve from 
that which is being screwed on the pipe. This 
is particularly bad with light valves, as it is 
almost certain to spring them and cause them 
to leak. Again, with light valves, when placing 
them in a vise to remove the center piece, the 
valve should always be clamped lengthwise. 
In removing the center piece care should be 
taken to have the disk some distance from the 
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seat; otherwise it will be forced down upon 
the seat and some part will become strained. 
Another trouble likely to occur in a line con- 
taining light valves results from failure to 
make proper allowance for expansion. The 
pipes and fittings are much more solid and 
rigid than the lighter brass valves, and the 
expansion strains will mainly affect the latter, 
unless proper allowance is made. 





LUBRICATION OF AIR COM- 
PRESSOR CYLINDERS 

The occasional occurrence of fire in air com- 
pressor cylinders is due to oil, which is the 
only substance present that can burn, and the 
cause of this difficulty cannot be laid to the 
oil alone, although it is well known that an 
inferior oil can readily cause explosions. 

That certain structural features of a given 
machine may facilitate or retard combustion 
of the oil will appear from what follows, and 
the fact of an air compressor drawing the air 
from whatever location it may be in, naturally 
necessitates the presence in the air cylinder of 
whatever foreign substance there may be in 
the atmosphere, as, for instance, in acid or 
alkali works, coal mines, copper mines, or 
other places of a similar character, where air 
is being drawn into the air passages of the 
machine. This combines with the excessive 
amount of residuum, or carbon left behind 
and through oxidation forms a substance for 
fire to feed on, the fire resulting from causes 
herein set forth. 

The greatest amount of oxidation takes 
place at the point where the air passes from 
the cylinder into the discharge pipes, and 
through continued deposition decreases the 
size of the mouth of the discharge pipe, and 
more air is compressed in the cylinder than 
can pass through the discharge pipe, resulting 
in the recompressing of the air and an in- 
creased amount of friction, also an abnormal 
degree of heat in the air cylinder. 

Oil should be of such quality as to cause the 
least oxidation possible, and the flash point 
should be as high as good lubricating qualities 
will permit. The flash point of oil is that de- 
gree of heat at which some constituent part 
of the oil passes off as vapor, which, being 
inflammable, will ignite if brought into con- 
tact with fire. 

The mere raising of the temperature of an 
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oil to its flash point will not produce ignition. 
Another cause must be presented to produce 
ignition of the vapor. Indeed, such a cause 
may operate before the flash point is reached, 
as in the case of sawdust saturated with lin- 
seed oil. Such a case is, according to my 
experience, oxidation of the oil. Combustion, 
so far as I have to consider it, is in this case, 
the rapid union of a substance with oxygen 
in the presence of a flame. There can be, of 
course, repeated oxidation without flame, but 
if the action be sufficiently repeated, heat 
enough will be generated to set the substance 
on fire, and if a considerable quantity of in- 
flammable vapor be present, an explosion is 
likely to follow. 

The engineer can prevent a crankpin or a 
crosshead pin or any other accessible moving 
part of the compressor from getting hot, but 
when it comes to keeping the heat out of the 
air cylinders or discharge valves the only way 
he can do it is by using high flash point oil 
in connection with a good water jacket around 
the cylinder. The engineer does not always 
get the right kind of oil he ought to have, for 
most of the companies buy oil as cheap as 
they can get it. It is true it is cheap in the 
beginning, but it is always the dearest at the 
end of the month or year. 

Kerosene should never be used in an air 
cylinder, but, instead, fill the oil cup with 
soap suds made preferably of soft soap, one 
part soap to I5 parts water, and feed this into 
the air cylinder. Let the compressor work 
with soap suds instead of oil for a few hours, 
or say a day each week. Feed the solution 
liberally and then open the receiver blowoff 
and drain off the accumulation of oil and 
water. 

This cleaning process should be repeated as 
often as necessary, the exact intervals depend- 
ing on the service of the compressor. If run- 
ning at full capacity for 24 hours a day, about 
once every week or two will be sufficient. If 
on a light load and running for eight or ten 
hours per day, once every month or two will 
do very well. The soap suds can do no harm, 
but care should be taken to feed with oil a 
half hour before shutting down so that the 
parts may not be subject to rust, which is the 
only danger from the use of soap suds. 

Ignition in compressed air discharge pipe 
and. passages is not uncommon, and at times 
this ignition is in the nature of an explosion. 
Two air receivers were blown up during the 
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construction of the New York aqueduct and 
in one case the engine room was destroyed by 
fire resulting from this explosion. I witnessed 
an air receiver explosion recently when four 
men were badly injured and the air receiver 
was blown to pieces and thrown from the 
foundations. The cause of this explosion was 
the using of oil having a very low flash point. 
Ignition took place near the air compressor, 
the pipes becoming red hot at the joints. 

This ignition has been known to extend into 
the air receiver, and in one instance the 
flames were carried down into the mines by 
the compressed air. In all these cases a large 
volume of compressed air was used, and it is 
plain that the explosion or ignition was due 
to an increase of temperature above the flash 
point of the oil. Steam cylinder or engine oil 
which is thick and gummy should never be 
used in an air compressor. 

I know, however, of an instance where ig- 
nition took place with oil which had a flash 
point of 575 degrees F. and the ignition point 
625 degrees F. The conditions were similar to 
those mentioned; that is, the air was com- 
pressed to about 60 pounds per square inch, 
gage pressure. If the temperature of the air 
before admission to the compressor is 60 de- 
grees F., and it is compressed to 58.8 pounds 
gage pressure, the final temperature where no 
cooling is used during compression, will be 
309.4 degrees. If air admitted at 60 degrees 
F., is compressed without cooling to 73.5 
pounds gage pressure, the final temperature 
will be 414.5 degrees F. and the total increase 
of temperature 354.5 degrees. 

Under such circumstances the question 
arises, how is it possible when using oil with 
an ignition point of over 600 degrees to get an 
ignition, especially as water jackets and other 
methods of cooling are used which should re- 
duce the final temperature? The figures are 
also based on dry air, which increases in tem- 
perature to a greater degree than moist air, 
and it is known that air which is used in com- 
pressors is never very dry. The theoretical 
figures show that in order to get ignition with 
the oil mentioned, the gage pressure should be 
about 200 pounds per square inch. Where a 
cooling takes place it is plain there must be 
an increase of temperature, or ignition would 
not take place. This increase of temperature 
may result either from an increase of pres- 
sure which is not recorded on the gage, or 
there may be an increase of temperature with- 
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out a corresponding increase. of pressure. 
Take the first instance, and it is not difficult 
to understand that an air compressor might 
deposit carbon from the oil in the discharge 
passages or discharge pipes, which I found out 
to be the case, which in the course of time 
will accumulate and obstruct the passage so 
that they do not freely pass the volume of air 
delivered by the compressor, hence a momen- 
tary increase of pressure exists on the cylinder 
heads or in the discharge pipes which lead 
from the air cylinder to the receiver. This 
momentary increase of pressure would surely 
carry with it an increase of temperature 
which might exceed the ignition point of the 
oil. 

A badly designed compressor with insuf- 
ficient discharge passages will produce this 
trouble. Too small a discharge pipe will also 
tend to produce explosions, but I know in- 
stances where ignition has occurred in a well 
designed system, hence we must look for other 
causes. A hot engine room from which air is 


-drawn into the cylinder is a bad condition. I 


know of a plant where the incoming air was 
drawn from the neighborhood of the boiler 
room, the temperature being close to I50 de- 
grees. When air is compressed to 73.5 pounds 
gage pressure it is 345.5 degrees. The tem- 
perature of the initial air should be added to 
this figure and then the final temperature might 
be 504.5 degrees. 

Ignition has taken place when the tempera- 
ture of the incoming air was normal, and 
when the discharge passages and pipes were 
free and of ample area, hence we must look 
for some.other cause. The only possible ex- 
planation that I make is that the temperature 
of the incoming air is made excessive by the 
sticking of one or more of the discharge 
valves, thus letting some of the hot compressed 
air back into the cylinder to influence the tem- 
perature before compression. When a piston 
of an air compressor has forced a cylinder 
volume of air through its’ discharge valves, 
and when this piston has its direction of move- 
ment reversed, there will immediately be a 
tendency of the air just compressed and dis- 
charged to return to the cylinder. In this it is 
checked by the discharge valves, but through 
long and constant use these discharge valves 
become incrusted with carbon and are not free 
to move. 

I overhauled a compressor not long ago and 
found the discharge valves so incrusted with ~ 
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carbon that the only way I could take them 
out was by driving them out with the handle 
of the hammer. These valves had not been 
cleaned for ten months, and this was a case 
where the engineer either did not know how 
to clean them or did not care to do it, hence 
there was a moment when one of these valves 
stuck and did not seat properly. In either 
case there will be some hot compressed air in 
the cylinder, when the piston starts on the 
return stroke of compression. It is not dif- 
ficult to understamd how a leaky discharge 
valve will let enough air back into the cylin- 
der to increase the initial temperature to 200 
or 300 degrees. If so, and we are compress- 
ing air at 73.5 pounds gage pressure, we have, 
say, 300 degrees temperature in the free air 
before compression, and as the increase is 
354.5 degrees, this will require frequent clean- 
ing of the discharge valves and passages. 

Continuing the important subject of explo- 
sions in compressed air passages, even with 
the best form of discharge valves, trouble may 
arise because of the use of bad oil or of too 
much good oil. Engineers are apt to suppose 
that an air cylinder of a compressor requires 
oil just as much as the steam cylinder. This 
is a mistake. 

To obtain best results use oil in the air cyl- 
inders running at 40 to 50 revolutions at a 
rate of 1 drop per minute, which is plenty. 
Over 50 revolutions, 2 drops in a minute and 
a half gives the best results. The air cylinder 
lubricators should be adjusted to feed regu- 
larly and the lubricator should be closed the 
minute the compressor is shut down. 

Some engineers find out that the carbon de- 
posit is easily cut away by kerosene oil and 
they throw kerosene oil into the inlet. Kero- 
sene has a flashing point of 120 degrees F., 
and it is not difficult to understand what the 
cause of the explosion is under such circum- 
stances.—L. A. Christian, in Engineers’ Re- 
view. 





An oiler looking like a turnbuckle and nearly 
as strong is used about the mines in the Rainy 
Lake district of Canada. It is made of a piece 
of %4-inch iron pipe, one end welded up solid 
and the other end closed down and a %-inch 
nut welded in. The stopper which screws in 
has an eye by which the oiler may be hung 
up, or a string may be attached to it. The 
oiler, without the plug, is about 14 inches long 
and carries oil enough for one shift. 
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A NEW THAMES TUNNEL 


When the Blackwall Tunnel under the 
Thames at London was opened ten years ago 
it was hailed as the greatest engineering work 
up to that time, but it is now surpassed by 
the Rotherhithe Tunnel under the same river, 
The main object in view was the linking up of 
two populous districts badly in need of di- 
rect communication, both the northern and 
the southern approaches being in close proxim- 
ity to important main thoroughfares. 

The Blackwall Tunnel is used by 1,250,000 
foot passengers and 600,000 vehicles annually, 
which figures will be largely exceeded by the 
Rotherhithe Tunnel. The tunnel is circular, 
the lower portion forming a subway for water 
pipes, electric wires, etc. There will be room 
for a roadway 16 feet wide and footways 4 
feet 8 inches on each side, and there will be a 
headway of 18 feet 6 inches. 

There seems to huve been no novel or diffi- 
cult engineering problems involved. The tun- 
nel was driven by the now familiar shield sys- 
tem using compressed air, and the nature of 
the ground was such that there was no appre- 
ciable danger. Some thirty men were employed 
in the face of the shield, which was divided 
into sections 6 foot square. The progress has 
been as much as 12 feet per day, or 2 feet 
more than on the Blackwall Tunnel. Instead 
of the open strata which occur in the river 
bed at Blackwall there is a solid bed of clay. 
The tunnel has been driven under this bed of 
clay through what are known as the Wool- 
wich and Reading beds. The tunnel is lined 
with cast-iron rings surrounded with lime 
grout. Some 20,000 tons of cement have been 
used and nearly 1,500,000 white glazed bricks. 

The work has been done considerably within 
the contract time. The total time allowed, 
five and a half years, does not expire until 
two years from the present writing, but it is 
confidently announced that everything will be 
completed in one year. The Blackwall Tunnel 
occupied six years in construction. From 
London Bridge to Hammersmith there are 
fourteen bridges; below London Bridge there 
is one, the Tower Bridge. This is supple- 
mented by the Blackwall Tunnel, the Green- 
wich Subway and the Woolwich Ferry. Even 
with the addition of the new Tunnel, East Lon- 
don will still make use of the ferry service 
run by the river steamboats between the piers 
below the bridge. 
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SUCTION REQUIRED FOR ENGI- 
NEERING PARTICULARS 

A man will go into a pump manufactory and 

ask for a pump. A salesman will ask him: 

“What do you want to pump?” “Why, water, 


of course.” “Is it hot or cold?” “Cold.” 
“How much do you want an hour?” “I don’t 
know.” “Well, 10,000 gallons?” “Oh, not 


1,000, it’s just for my house.” “Have you got 
a tank, and what is its size?” “Yes, I have a 
tank, and it is about so long, so deep, and so 
wide.” “Well, that would hold about 2,000 
gallons. Now our No. 4 pump will pump you 
1,000 gallons per hour 60 feet high. Is your 
house as high as that?” “Oh, no; only about 
30 feet.’ “You have a boiler, have you?” 
*"Vies.” 

The man is sent his No. 4 pump, but he did 
not give the correct size of his tank and neg- 
lected to say his house was on a hill 600 feet 
away and 75 feet high. The pump does not 
answer and the man is mad. 

Now abroad this would not occur. The man 
would be told: “You are not a professional 
man and therefore do not know what you 
want; and we do not wish to risk our reputa- 
tion by guessing. Now you take our card 
and go and see Mr. M. or Mr. P., both good 
engineers, and they will see what you need 
and we shall be glad to fill the order for any 
pump they name.” 

You do not have to seek long for the cause 
of the condition existing in the United States, 
as it is the great desire here to make a sale 
that causes the trouble—W. D. Forbes, M. E. 
to Senior Class of Stevens Institute of Tech- 
nology. 





THE WORLDS LARGEST IRON 


MINE 

The United States Steel Corporation, 
through its subsidiary, the Oliver Iron Mining 
Company, is opening up what will be the 
largest mine of the kind in the world. With 
the aid of steam shovels and standard-gauge 
dump cars having a capacity of 7 to 9 tons, 
something like 20,000,000 cubic yards of dirt 
will be removed from the surface of the Canis- 
teo iron ore deposit. This open pit, to be 
clover leaf in shape, covers 200 acres, and when 
the necessary development work has _ been 
done, will be from 160 to 200 feet deep. One 
of the principal features of this great enter- 
prise will be the washing of the iron ores. 


* WEEKLY EVAPORATION 
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Thousands of dollars have already been spent 
in the erection and operation of an experi- 
mental ore-washing plant. 





INFLUENCE OF ALTITUDE ON 
EVAPORATION 


During the summer of 1905, Mr. Frank 
Adams, of the Office of Experiment Stations, 
made a limited number of observations on the 
eastern slope of Mount Whitney, Cal., to de- 
termine the effect of altitude on the evapora- 
tion from a water surface. Temporary stations 
were established at the following points : 


Elevation 
Station. in feet. 
SSOLGIGES CAMBS aes: cacsre ase aerercters 4,515 


Junction South Fork and Lone 


PMG Fee scecion cso an eee 7,125 
Eruntets: Camp >. 6 os.<csceecscends 8,370 
PONE PE INOV EAMG) 5. siioioo cen ond seers 10,000 
TOD GIN isaac tcc isavdes 12,000 
Summit Mount Whitney ........ 14,502 


The results of this investigation indicated a 
consistent and steady decrease in the evapora- 
tion of a 20-day period from the lower to the 
higher elevations. This is clearly shown by 
the accompanying diagram. The curve was 


2 


x 





in ee of a foot 


$5000 


ALTITUDE 
Feet * 


made to pass underneath the small circle, 
which marks the weekly evaporation on the 
summit of Mount Whitney, for the reason 
that the exposed position increased the evap- 
oration. The intermediate stations, although 
selected with care, did not possess altogether 
uniform conditions as regards the movement 
of air and the character of the surrounding 
materials. While these doubtless influenced 
the results to some extent it is safe to con- 
clude that altitude was the controlling factor.— 
Enginecring News. 
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STRENGTH OF AIR PRESSURE 
TANKS* 

The first air pressure tank, of which we 
have record, to be used as a source of water 
supply for an automatic sprinkler system was 
installed about twenty-four years ago. 

The idea seemed to have prevailed with steel 
inspectors that any plate that would not pass 
inspection for firebox or boiler steel was good 
enough for tank steel, and was as a rule, sent 
out as such. Fortunately, we have had only 
a few cases of failure of the air pressure tank, 
resulting seriously. 

A tank installed in connection with a 
sprinkler system in a building in Chicago, IIL, 
subsequently exploded. The following is a 
brief description of the tank and the condi- 
tions that led up to the disaster: Steel tank, 
5 feet 6 inches in diameter by 24 feet long. 
Total capacity, about 4,300 gallons. Shell 5-16 
inch thick. Heads, 5-16 inch thick. Dish of 
head, 814 inches. Longitudinal seams, triple 
riveted, with alternate rivets omitted on center 
row. Girth seams, single riveted. Rivets, 5 
inch in diameter. Holes, 11-16 inch diamete 
placed 17% inches apart and % inch from edge 
of plates. The tank was originally allowed 75 
pounds presssure, which was subsequently re- 
duced to 40 pounds, under which pressure, it is 
said, the explosion took place. 

An examination revealed the following con- 
ditions: The South head was torn nearly off, 
the break occurring at the end girth seam and 
along near the edge of head plate. running in 
an irregular line for about five-sixths of the 
circumference of the tank. Rivets were sheared 
off at irregular intervals. Rupture at edges 
showed no flaws, but plates had been materially 
weakened by rust, being only 3-16 inch thick at 
bottom of tank, where the rupture apparently 
started, and in several other places. Exterior 
of tank had never been painted, and was badly 
rusted out. Interior surfaces were badly pitted 
to a depth of nearly 1-16 inch, also covered 
with hard globular incrustations. 

An explosion or bursting of a pressure tank 
might be attributed to any one of the following 
causes: 

1. Defective design, resulting in general 
weakness of shell. 

2. Poor construction, including choice of 
defective or improper material; faulty work- 
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*From a Paper by Iry J. Owen, M.E., in Insurance 
Engineering. 


manship; failure to follow instructions and 
drawings. 

3. Decay of the structure with time or in 
consequence of lack of care in its preserva- 
tion, etc. 

4. Mismanagement, giving rise to excessive 
pressure; failure to make frequent inspections 
and tests and thus keep watch on those defects 
which grow dangerous with time. 

Defective design in the recently constructed 
tanks would not be so common as other causes, 

The use of thin, laminated, or blistered 
sheets, carelessness in the attachment of inlet 
and outlet pipes, bad riveting, inferior quality 
of rivets, etc., could be considered as defective 
construction. Only the most careful as well 
as conscientious builders can be relied upon 
to avoid all such faults and to turn out tanks 
strong and safe as the design and specifications 
may permit. 

The progressing decay by corrosion will de- 
velop weakness, and undoubtedly may be con- 
sidered the most likely of all causes directly 
responsible for rupture or explosion. A tank 
designed and constructed of the best possible 
proportions and of the best materials, having 
at the start a factor of safety of six, may be 
assumed to be safe, but, with the beginning 
of its life, decay also begins, and the original 
margin of safety is continually being lessened. 
The result is an early reduction of this margin 
to that represented by the difference between 
the working pressure and that fixed as a maxi- 
mum by the underwriters’ rules or the inspec- 
tors’ tests. Should this difference be sufficient 
to insure against accident resulting from fur- 
ther depreciation, in the interval between the 
inspectors’ tests, explosion will not occur; 
should the margin be not sufficient, there is a 
possibility of explosive rupture occurring when 
least expected. 

Rupture commences at the point where the 
resistance offered by the material is less than 
the strain to which it is subjected. The prin- 
cipal cause, as stated in the foregoing, affect- 
ing the strength at any one or more points is 
corrosion and decay. Not until this can be at 
least held in check will the danger of rupture 
be entirely eliminated. The inspection of the 
external conditions of a tank is, as a rule, 
taken care of, but, in order to ascertain the 
true conditions as to whether a tank is safe 
or not, a thorough internal inspection is abso- 
lutely necessary. 

The city of Chicago requires safety valves 
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to be installed on pipe line from pumps tq 
tank, where a tank is found defective from 
corrosion, or where any apparent weakness 
has developed, reducing the working pressure 
from 75 pounds to 60 pounds, and in many 
instances to 45 pounds. In decreasing the 
pressure, the efficiency of the apparatus is con- 
siderably reduced. 





SOFT COAL BURNED WITHOUT 
SMOKE 


The Commonwealth Edison Company is one 
of the largest coal consumers in Chicago. It 
has two enormous plants burning 1,600 tons of 
coal per day, these figures going up to 2,200 
tons after November first. The Harrison 
street plant, Black Diamond assures us, has 
been a model of a non-smoke producer for 
years. It has demonstrated that even Spring- 
field and other comparatively low grade west- 
ern slacks can be burned absolutely without 
smoke. A practicable demonstration is given 
of the theory that, given plenty of head room 
between the fire and the boiler, smoke can be 
eliminated absolutely. The amount of head 
room required is still a matter of controversy, 
but that is a mere detail. Some of the experts 
declare that between 5 and 6 feet of head 
room is sufficient, while others, claiming to be 
equally expert in the prevention of smoke, de- 
clare that 9 feet is essential. The Common- 
wealth Edison Company has, in its demonstra- 
tion, taken no chance and has given a good 
14 feet between the point where the coal 
reaches the furnace and the point where the 
gases come into contact with the cool surface 
of the boiler tubes. This distance has been 
sufficient to permit all of the gases to reach 
a point of ignition and to burn themselves out. 

But whatever the method pursued, the result 
is unquestionable, in that no smoke ever comes 
from the four stacks of the Harrison street 
plant of this company, even when firing is the 
heaviest. It is declared even that the fire 
can not be forced sufficiently to make the chim- 
neys smoke. This very happy result was 
brought about by an invention of W. L. Ab- 
bott, the man in charge of the operation, who 
adjusted the fire grate and boiler in a way 
to produce the results desired. This same de- 
vice has been promulgated by A. Bement, 
the mechanical engineer, and smoke preven- 
tion expert connected with the Peabody Coal 
Company. 


THE ROBINSON AUXILIARY 
AUTOMOBILE AIR 
COMPRESSOR 


This little compressor is to be fitted as most 
convenient on a car and may be driven either 
by a direct connecting clutch, as shown, to any 
rotating shaft, or by gears only in mesh when 
the machine is running, by belt or chain. It 
supplies air for inflating tires, blowing the 
“hooter,” starting the engine, maintaining pres- 





AUXILIARY AIR COMPRESSOR FOR 
AUTOMOBILES, 


sure on the oil tank, working lifting jacks, 
regulating oil supply to bearings, etc. This 
compressor weighs only 8!%4 pounds; the cylin- 
der is 134 in. by 234 in. stroke. The bar 
throws the clutch in or out as required. These 
compressors are also built in portable and sta- 
tionary designs, with single and double cylin- 
ders for garages, etc. Mr. Scott Robinson, 2 
Norfolk House Road, Streatham, S. W., Lon- 
don. 
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TEMPERATURES OF THE UPPER 
AIR 


At the recent Congress of German Scientists 
at Dresden, Saxony, Prof. Hergesell told of 
his experiments with and records obtained by 
automatic apparatus sent up to great heights 
in unmanned balloons. The balloons were 
sent up in the month of July in different lati- 
tudes, and the results were quite surprising 
and in some respects quite the reverse of what 
might have been expected. It seemed to be 
demonstrated that at high altitudes the atmo- 
sphere is the coldest over the equator and 
the warmest over the poles. Balloons which 
went up to a height of 11 to 12% miles in the 
tropics were found to have registered about 
148 degrees below zero, Fahrenheit, while in 
the latitude of central Europe the temperature 
was only —76 to —85 degrees at the heights 
indicated.. The temperatures do not continual- 
ly fall with the ascent, the greatest cold being 
reached at heights of from 6 to 634 miles, 
varying somewhat in different parts of the 
world. Prof. Hergesell concludes that the at- 
mospheric conditions which affect our weather 
do not extend higher than seven miles. 





COMPRESSED AIR FOR STARTING 
GAS ENGINES 


The following information is taken from 
the catalog of The Bruce-Merriam-Abbot Com- 
pany, Cleveland: A gas engine will not start 
by simply turning on the gas. It must in some 
way be given several revolutions in order to 
draw in the proper charge and start the ex- 
plosions. On cheap engines and in smaller 
sizes, it. is simply a matter of “cranking.” 
Some engine builders use a hand air pump to 
fill the cylinder for the first time with an ex- 
plosive mixture and then ignite this with a 
match. Another method is to prime the cylin- 
der by sucking a little gasoline into the cylin- 
der through the pet cock during a forward 
stroke of the piston and then backing it up 
hard against the compression, while some one 
else trips off the ignition. These methods are, 
however, partly accountable for the bad name 
which gas engines have often received, and it 
is high time that a reliable method were uni- 
versally adopted. 

The method which we use on all engines 
larger than 12 horsepower is to install an air 
compressor, which is driven by the engine, and 
which fills two tanks with air at 200 pounds 
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pressure. To apply this air in starting: the 
engine, we use a device which so shifts the 
cams operating the valves on the engine, as 
to enable the use of one of the cylinders as a 
single acting air engine or steam engine. In 
this way the starting of the engine becomes 
as positive and as simple as the starting of a 
steam plant. The other great advantage of 
the twin cylinder engine in starting, is self 
evident from the fact that while one cylinder 
is acting as an air engine, the other cylinder 
begins at once to operate as a gas engine. The 
air valve is then shut off and the cam so shifted 
as to cause both cylinders to operate as a gas 
engine. We supply two tanks, either one of 
which will start the engine half a dozen times. 
In very large plants where it is desired, a 
small engine may be used to drive the air 
compressor, in which case only one tank would 
be used. Also, where two engines are used 
to drive dynamos, we install a small motor td 
operate the air compressor, in which case the 
air compressor can be operated while either 
engine is running. 





CATHEDRALS AS RECORDS OF 
ATMOSPHERIC CONTAMINATION 


In a report by the Dean of York Minister 
concerning the recently completed restoration 
of the west front occurs the following: “It 
will be well, therefore, if for some time to 
come the condition of the fabric is regarded 
not only for ecclesiastical and archzological 
reasons, but as a token to the citizens generally 
of what is really the prevailing condition of 
the atmosphere which they are compelled to 
breathe and in which they live.” This same 
west front was restored a hundred years ago 
and other buildings built of the same stone 
but situated outside of York have suffered no 
degradation from atmospheric causes, and the 
Dean argues, citing Faraday, Sir Frederick 
Treves, Sir Oliver Lodge, Sir William Rich- 
mond and others, that the cause of the de- 
terioration of the Minister’s front is to be 
found in “the number of smoke-emitting chim- 
neys throughout York,” and that smoke-laden 
air is as injurious to human beings as to stone 
buildings. And so this zealous British ec- 
clesiastic argues that as a means of determin- 
ing the hygienic quality of the circumambient 
atmosphere, the cathedrals of Great Britain 
must be kept in artistic and architectural re- 
pair. 
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THE ELECTRIC AIR DRILL 

The Electric Air Drill, the principal features 
of which are brought to our notice in the 
paper of Mr. W. L. Saunders in our present 
issue, seems to be an invention, the applications 
and consequences, and also the economies and 
advantages, of which are not yet all revealed. 
While it completely enables the electric cur- 
rent to be advantageously applied to the driv- 
ing of the rock drill and its allied devices, so 
that in most cases the last obstacle to the ex- 
clusive employment of electric transmission in 
mine, tunnel and quarry work, and to large 
engineering enterprises involving much rock 
cutting, is removed, it is of not less interest 
when its pneumatic features are looked into. 
In fact, the invention after all is more in the 
pneumatic than in the electric details of its 
application. The most curious and satisfac- 
tory of the results accomplished is in the elim- 
ination of the familiar and hitherto unavoid- 
able loss of power which has occurred in the 
compression of air and in the application of 
the pressure to mechanical operations. This 
loss has resulted heretofore from the separat- 
ing of the apparatus and operation of compres- 
sion, involving the expenditure of power, from 
those of the reéxpansion or release of the 
pressure by which power was realized and 
work accomplished. In the simplest arrange- 
ment hitherto there has been a compressor 
with all the necessary inlet and discharge 
valves, then a receiver and a pipe line and at 
the other end cylinders with other valves and 
valve operating devicés and pistons which car- 
ried or operated the ports which did the work. 
James Watt brought economy of operation to 
the steam engine by complicating the apparatus 
employed, adding the condenser and the air 
pump to the cylinder, and in the development 
of most of our inventions the tendency has 
been first to improve them by adding one con- 
traption to another, simplification coming la- 
boriously and slowly later if at all. The Elec- 
tric Air Drill makes the jump all at once. Re- 
ceiver and pipe line are thrown away and in 
operation the compressing cylinder and the re- 
expanding or working cylinder are made one 
by the single body of air which at all times 
fills them both. The heating and increase of 
volume of the air under compression and the 
additional uncompensated power entailed for 
the compression heretofore unavoidable on the 
one hand, and the loss of power through the 
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cooling and shrinking of the air while doing 
the work on the other, are both transformed 
to advantage and the losses are eliminated. 
There are various other features of the Elec- 
tric Air Drill inviting investigation before a 
full understanding and an adequate apprecia- 
tion of it are attained. 





“IT GIVES BACK ALL THE 
CHANGE” 


We probably quite generally appreciate the 
happy catch phrases which become so familiar 
and which so jauntily carry the ideas which 
make things go in the world of advertising. 
Some of them have been carefully and labori- 
ously molded for their special missions; a 
common belief, however, is that the best of 
them have had an apparently fortuitous origin. 
Their apt suggestiveness or their facility of 
catching and holding have often been realized 
afterwards rather than at the instant of their 
first putting forth. 

The better phrase really, and the one ulti- 
mately the most telling and successful, is that 
which suggests some actual and special char- 
acteristic or property pertaining to the indi- 
vidual thing spoken of. “It gives back all the 
the change,” as above, carries a positive state- 
ment concerning a certain pumping system, 
and at the same time implies, or practically 
asserts, that other systems do not give back 
all the change, or do absorb, dissipate or in 
some way take more than the power actually 
requisite for the work and which ought to be 
expended for it. The phrase thus truthfully 
and very intelligibly carries both high com- 
mendation and severe condemnation. How, if 
preventable, is mechanical dishonesty any more 
justifiable than financial dishonesty? 

“It gives back all the change” is used as 
specially applicable to the return-air system 
of pumping water, and the analogy suggested 
is well sustained throughout. The operation of 
elevating water by the expenditure of power. 
the power being applied either directly or in 
termediately, is quite similar to the purchasin” 
of goods in the market by the expenditure of 
money. There is a price which is just and 
right for anything man may buy, and, simi- 
larly, there is also and always a certain ex- 
penditure of power which would be exactly 
right for raising any quantity of water to any 
given height. 

We do not have to go far to find the sys- 
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tems of water raising which do not give back 
all, or indeed any, of the change, for such 
systems are most familiar. We speak here 
particularly of the devices which use com- 
pressed air as the medium, the air compressed 
and used representing the power cost of its 
compression, just as silver or gold represent 
the labor cost of their production. In the 
case of the direct application pump we have 
first a tankful of water which is to be expelled 
and driven up through a pipe to the point 
of delivery. Compressed air is accordingly 
admitted at sufficient pressure to expel the 
water, and when the water is thus expelled 
the tank is full of the air at its full pressure. 

We may now imagine the tank to be an 
engine cylinder with a moving piston, which at 
the moment is somewhere in the first half of 
its stroke and at the precise point where cut-off 
occurs. The end of the cylinder up to the 
piston is filled with full-pressure air, and this 
volume of air is the total air expenditure for 
that engine stroke. In the case of the water 
tank this volume of air has done all the work 
that it will be permitted to do, and it is at 
once discharged. In the case of the engine 
the equal volume of air, instead of being dis- 
charged, continues to do work by driving the 
piston to the end of its stroke, all the work 
so done in addition being the change which 
the direct displacement pump failed to utilize 
or to return any equivalent for. In the re- 
turn-air pump the work of expelling the water 
from the tank is quite similar to the work of 
the direct displacement pump, but after that 
the returning of the change occurs, the air, in- 
stead of being discharged, being turned into 
the intake pipe of the compressor, and in its 
expansion it helps to drive the compressor or 
to repay the cost of the original compression. 
This thus told is a simple enough device, but 
it represents mechanical honesty and profit.— 
Cassier’s Magazine. 





POWER IN MANUFACTURES 

The Bureau of the Census has just issued 
Bulletin 88, which is a report on the power 
employed in manufactures. The total power 
employed in manufactures, in 1904, according 
to this report, was 14,641,544 horsepower. To 
this amount steam engines contributed 10,828,- 
111 horsepower, or 73.9 per cent.; water 
wheels, 1,647,969 horsepower, or I1.3 per cent.; 
electric power, owned or rented, 1,592,483 
horsepower, or 10.9 per cent.; gas or gasoline 
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engines, 289,514 horsepower, or 2 per cent.; 
and other kinds of power, 283,467 horsepower, 
or 1.9 per cent. 

When compared with the figures reported at 
the census of 1900, those of 1905 show that in 
five years the total horsepower increased more 
than 40 per cent. The power of gas and gaso- 
line engines increased I14.9 per cent. 
largest absolute increase however, was report- 
ed for steam engines, the horsepower of which 
increased 2,687,578, or 33 per cent. The power 
of water wheels increased only 13.3 per cent. 

The Middle States ranked first, reporting 
5,000,307 horsepower. The Central States, 4,- 
077,298 horsepower; Southern States, 2,386,- 
330; New England States, 2,254,264; the Pa- 
cific States, 474,397, and the Western States, 
445,937. Perhaps the most striking fact is that 
the Southern States reported more power than 
New England. The development in the South- 
ern States has been in the utilization of steam 
power. In the South 87.4 per cent. of the 
power was derived from steam and 6.2 per 
cent. from water, but in New England 59.3 per 
cent. was from steam and 29.2 from water. 

The effect of a heavy industry on the utiliza- 
tion of steam power is illustrated by the fact 
that Pennsylvania, the principal center of the 
iron and steel industry, reported 2,088,773 
steam horsepower, or almost 20 per cent. of 
the total for the whole country. Ohio re- 
ported 1,028,665, so that these two states have 
nearly 30 per cent. of the entire steam power 
employed in manufactures, a fact which re- 
sults largely from the use of steam power in 
the metal industries. New York ranked third, 
with 850,497 steam horsepower; Massachusetts 
fourth, with 690,467, and Illinois fifth, with 
651,578. 

The largest amount of water power used in 
manufactures at the census of 1905 was report- 
ed by New York. The capacity in that State 
increased from 335,411 horsepower in 1900 to 
446,134 horsepower in 1905, giving that State 
27.1 per cent. of the total for the whole coun- 
try. The continued leadership of New York 
in the use of water power is due largely to 
the utilization of this kind of power in the 
paper and wood pulp industry. Of the total 
water power reported by New York at the cen- 
sus of 1905, paper and wood pulp manufactures 
used 73 per cent. 

The next largest utilization of water power 
in manufactures was reported by the State of 
Maine, with 203,904 horsepower, followed close- 
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ly by Massachusetts, with 183,427 horsepower. 
Wisconsin was fourth, with 112,665 horse- 
power. In Wisconsin, as in Maine and New 
York, the paper and wood pulp industry is the 
largest consumer of water power, while in 
Massachusetts the cotton and wool industries 
are the largest. 


Besides the power derived from steam, 
water, electricity, gas and gasoline, 92,154 


horsepower was reported at the census of 1905 
as owned by manufacturing establishments. A 
large part of the power included in this class 
is pneumatic, although probably some hot-air 
engines also are included. The general intro- 
duction of pneumatic tools has resulted in the 
installation in various shops arfd factories of 
large pneumatic plants to supply the com- 
pressed air to drive these tools. 





CORRESPONDENCE 

The Editor of Compressep Air recently re- 
ceived a letter which called for a reply but 
the signature to which was absolutely unde- 
cipherable. The text of the letter was perfectly 
legible, as was also the address of the writer 
other than the signature, so that in replying 
we began our letter, “Dear Mr. What’s-Your- 
Name,” and then pasted the signature of the 
writer upon the envelope. In this treatment 
of the matter certainly no discourtesy was in- 
tended. 





Editor Compressed Air: 

Unless Mr. John J. Smith can establish an 
earlier date than 1890, as given in your August 
issue, for the publication of Johnson’s and 
Church’s formule for the flow of air in long 
pipes, the credit of being first to construct a 
rational formula belongs to Prof. Unwin, for 
he published his formule and gave their deri- 
vation in the proceedings of the Institute of 
Civil Engineers of London for 1875—6 Vol. 
MELE 

Since noticing Mr. Smith’s communication I 
have not had an opportunity to look up the 
formule he mentions, so will not attempt to 
criticise them at this time. 

B. C. BATCHELLER. 





Editor Compressed Air: 

In your October number under the head of 
“Vacuum Makes a Record” is an item that I 
don’t understand. The unsophisticated are led 
to believe that you can get a vacuum beyond 
15 pounds or 30 inches. I would like to have 
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you explain why you take up valuable space in 
your paper and the time of your readers with 
such rubbish. Geo. J. KinDEL. 





DIFFERENT VACUUMS 
Editor Compressed Air: 

The little piece in your October issue about 
the 400-pound vacuum probably produced a 
smile on the face of more than one reader, as 
I suppose was intended, but it occurs to me 
that under certain conditions a vacuum of 400 
pounds might not be such an absurdity after 
all. It’s a curious thing about vacuum and 
the way we measure and record it. I know 
well enough about the dictionary definition of 
vacuum. It’s an entire absence of air or any- 
thing else. The actual vacuums we know 
about are only partial differences or defi- 
ciencies as compared with fullness or excess 
of pressure elsewhere. Any partial vacuum, 
as our gages indicate it, may be reported as 
more or less without the slightest change of 
the vacuum itself, but entirely on account of 
changes of the pressure outside the gage. We 
ordinarily state a condition of vacuum by its 
comparison with ordinary atmospheric pres- 
sure, but we know that this pressure is con- 
stantly changing and varies widely with 
change of altitude. Comparing external and 
internal pressures in working with compressed 
air there are cases where the full atmosphere 
may itself be considered to be a vacuum. 

Perhaps you question this; let’s see about it. 
In the first pumping engines steam filled the 
cylinder at atmospheric pressure, and then 
when this steam was condensed, and left only 
a thin, weak vapor in its place, the atmospheric 
pressure on the other side of the piston did the 
work. The air would have been powerless 
except for the vacuum. 

Several years ago when they were sinking 
the caisson for the central pier of Washing- 
ton Bridge over the Harlem River, New York 
City, and had got down nearly as deep as was 
necessary, an air pressure of 30 pounds being 
maintained in the caisson to exclude the water, 
there was encountered some rock which it was 
necessary to remove. A rock drill was sent 
down and put to work, and with the aid of 
some light charges of dynamite after the drill- 
ing the rock was soon removed. The curious 
thing about it was that no compressed air was 
piped to the drill to drive it. A hose con- 
ducted the exhaust of the drill up out of the 
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caisson to the open air, and then upon opening 
the drill throttle and admitting the air to the 
drill at the caisson pressure of, say, 30 pounds, 
this pressure was sufficient to drive the drill 
piston and do the work required. Here, as in 
the case of the primitive pumping engine, the 
air pressure only became effective when the 
vacuum was secured to weakly oppose it, the 
vacuum in this case being the atmospheric air 
at normal pressure. 

When this drill was thus being operated by 
the caisson pressure the vacuum against which 
it was working might have been measured by 
an ordinary vacuum gage in the usual way, 
only that the range of the gage would not 
have been sufficient for the vacuum to be in- 
dicated. A U mercury gage of the familiar 
type, if long enough, would have done the 
business perfectly. If one leg of the gage was 
connected by a tube to the atmosphere and* 
the other end left open then the difference in 
the heights of the mercury in the two legs 
would have been about 60 inches, and who 
wants to say that would not have been 60 
inches of vacuum? This would have been the 
relative or operative vacuum, while the abso- 
lute vacuum would of course have been 60-+-30, 
or about 90 inches, and this would have been 
shown if a vertical single-tube mercury va- 
cuum gage, or barometer, without piping to 
anything, had been used in the caisson. 

We have still another and a different illus- 
tration of vacuum effect in subaqueous rock 
work around New York City. In the driving 
of the tunnels under the North and the East 
Rivers it was found necessary to maintain a 
constant pressure in the tunnels sufficient to 
exclude the water, this pressure depending 
upon the relative depth of the work below the 
water surface, and it may here be assumed to 
have been 25 pounds above that of the normal 
atmosphere. Rock drills were used quite ex- 
tensively in these tunnels, but they exhausted 
into the tunnel atmosphere, or against the pres- 
sure, 25 pounds gage, in which the men were 
working. 

As a consequence of this condition two dis- 
tinct air pressures were maintained in the tun- 
nels during the entire progress of the work, 
and two separate systems of air compressors 
and of piping were installed. The low pres- 
sure compressors maintained the 25 pounds 
in which the men worked, the high pressure 
compressors supplied the air for driving the 
drills, and as the exhaust of the drills was 
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against an abnormal additional resistance of 
25 pounds, the high pressure air to drive them 
was required to be 25 pounds above that 
usually employed for ordinary outdoor work. 
Allowing 80 pounds, gage, for. ordinary drill 
running, this in the tunnels became 80+-25=105 
Ibs. to do the work with equal effect. In this 
tunnel work, therefore, there were four dis- 
tinct levels of pressure in sight, either of which 
might have been considered a vacuum rela- 
tively to that above it, and could have been 
shown to be such by a vacuum gage of suffi- 
cient range and properly connected. The high- 
est, or drill-driving, pressure was 80+-25-++15, 
the tunnel working pressure was 25-15, the 
atmosphere was 15 and then there was the 
always possible absolute vacuum, 0. 
Vacuum—not absolute—is as necessary as 
pressure to make things go. If a loaded can- 
non was sunk deep enough in the ocean and 
fired by wire I don’t suppose it would have any 
effect on account of the absence of vacuum. 
At a depth of six miles the gases generated 
would have to have a pressure of over 6% 
tons to the square inch merely to overcome the 
pressure in the muzzle. The actual gas pres- 
sures when a big gun is fired are, however, 
greater than this, so that a much deeper puddle 
would have to be found to make this true. 
TECUMSEH SWIFT. 





The regular monthly meeting of the Ameri- 
can Society of Mechanical Engineers will be 
on Tuesday evening, November 12, in the 
Engineering Societies Building, 29 West 39th 
street, New York. Mr. Charles R. Pratt will 
read a paper on the Gearless Traction Electric 
Elevator as installed in the two highest build- 
ings in New York. The paper will be dis- 
cussed by engineers and architects from New 
York, Philadelphia and Chicago. Members of 
all professions are invited. 





QUESTIONS AND ANSWERS 


S. A. D., Mount Carbon, Colo. Q.: A cer- 
tain coal mine makes 500 gallons of water per 
minute, the present head is 500 feet and we 
must figure on a continuous pumping service; 
what pumping arrangements, using compressed 
air, will give the most economical and satis- 
factory service? 

A.: There are two quite different methods 
which would be suitable. One is the Dense- 
Air system, using compressed air at a high 
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pressure to drive an ordinary direct-acting 
steam pump, the exhaust being piped back to 
the compressor at a pressure considerably 
above atmosphere, by which means “R”—the 
ratio of compression and expansion—is greatly 
reduced and a considerable reduction in the 
thermodynamic losses is effected. See article 
upon this subject in Compressep Air for Octo- 
ber. 

The efficiency of this system depends largely 
upon the height and the range of pressures 
used. The use of excessive pressures, however, 
involves special piping, special pumps and com- 
pressors, which thus determine the practical 
limit. With a discharge pressure of 150 
pounds and a return pressure of 85 pounds, 
both at the compressor, the efficiency between 
the indicated horsepower in the steam cylinder 
of the compressor and the indicated horse- 
power in the pump air cylinder would be about 
45 per cent. The ultimate efficiency computed 
from the water actually delivered would be 
still further reduced by pipe friction and the 
mechanical friction throughout, so that not 
more than 30 per cent. could be expected to 
be realized. 

The other method of pumping spoken of as 
applicable to the above case is the Return-Air 
system. The water to be lifted is enclosed in 
a tank and is expelled and driven up a pipe 
to the height required by direct-air pressure. 
After this water has been expelled the air is 
not discharged into the atmosphere but is re- 
turned to the intake of the compressor, its 
pressure acting upon the rear of the piston and 
assisting in the work of compression, its ex- 
pansive force being thus utilized. Usually two 
tanks are employed, the operations of filling 
and of expelling alternating in each. By this 
employment of the return air a large portion 
of its energy is saved, the principal losses still 
remaining being the thermodynamic losses and 
those due to the clearance spaces of the pipes. 

The thermodynamic losses can be reduced 
by cutting down the value of “R,” and for 
this it is proposed to compound the simple re- 
turn-air system as outlined above, thus reduc- 
ing “R” to the square root of what it would 
be between a sufficient pressure for the whole 
lift and atmospheric intake. This compound- 
ing would necessitate the use of two air cylin- 
ders, which could be arranged tandem rather 
than on opposite sides of a duplex machine, 
on account of the great difference in the two 
horsepowers. 
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The clearance space introduced by the air 
pipes involves a loss which bears a certain pro- 
portion to the percentage of this clearance as 
compared with the volumes of the tanks. The 
longer and larger the pipes the larger will the 
tanks have to be to realize a given efficiency. 
An efficiency as high as 40 to 45 per cent. we 
are assured could be guaranteed. 

In the compound system the water from the 
first pair of tanks would be delivered to the 
second pair under a certain pressure, the latter 
delivering against the final pressure. As a 
second-stage tank would not be ready to re- 
ceive water at the beginning of a cycle, pro- 
vision would have to be made for an inter- 
mediate storage of either the water or the 
air, and this could be done either by provid- 
ing a sump part way up the shaft, where part 
of the water could ascend temporarily, return- 
ing when the second-stage tank was ready to 
receive it, or the delivery of the water from 
the first-stage tank could be temporarily de- 
ferred until the second-stage tank was ready 
to receive it, the charge of air for expelling 
the water heing meanwhile pumped by the 
compressor into a receiver so large that it 
could receive this charge without a rise of 
pressure of more than 10 or 15 pounds. The 
work done on the air in raising it to this 
higher pressure would not be entirely thrown 
away as the water would be delivered to the 
second-stage tank at this higher pressure, and 
the pressure on the returning air of the second 
stage acting against the compressor piston 
would be maintained for a longer period and 
at a pressure in excess of the normal filling 
pressure of the second stage, thus giving up 
to the second-stage cylinder a large part of 
the apparently unnecessary work done by the 
first-stage cylinder. M. W. SHERWOOD. 

W. M. S., Batson, Texas. Q.: I wish to 
raise a valve off its seat, with a wound soft 
iron horse-shoe magnet, against a pressure of 
120 pounds per square inch. The orifice is one- 
quarter of an inch. Will you kindly give me 
the dimensions of a magnet which will be suf- 
ficiently strong to do this work? As I will 
want to use several hundred of them from one 
general station, how many of them can be run 
per horsepower? 

A.: As this is a question for an electrical 
expert we will not attempt to answer it. Prob- 
ably no one could be found to reply who 
would not ask several questions. To begin 
with, what is the required valve movement and 
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total weight of the valve and stem or other 
part to be moved? Is the valve in air or in 
water and would the magnet be located inside 
or outside the valve chamber? Would the 
face of the magnet be in actual contact with 
the valve or stem and move with it in open- 
ing the valve or would the magnet be located 
at a distance equal to the valve lift and the 
valve be expected to jump to the magnet every 
time it was lifted? Why use a horse-shoe 
magnet? 

These queries are here intended as hints for 
other inquirers. Please give particulars and 
if necessary sketches also, so that a reply may 
be expected to fit the case. 





TRADE PUBLICATIONS 


Applications of Thermit in Foundry Prac- 
tice and Butt Welding by the Thermit 
Process. — Goldschmidt Thermit Company, 
New York. Each 12 pages, 6x9 inches; illus- 
trated. 

The United Service & Tube Company, 
Boston, issue a pamphlet describing their sys- 
tem of foot power pneumatic tubes for store 
and office transmission. No power is required 
except the pressure of the foot. 

Extra Heavy Valves.—i12 pages, 514x7% 
inches, illustrated. Describes and gives dimen- 
sions of a full line of globe, check and other 
valves for pressures of 300 pounds. Made by 
Jenkins Bros., 71 John Street, New York. 

Efficient Bearings.—Franklin Filter Co., St. 
Louis, Mo.—16 pages, 6x9 inches, illustrated. 
Describes the Franklin Oil Filter and explains 
numerous applications of it, including a com- 
plete system of automatic lubrication for large 
plants. 

Morris Metallic Packing.—Catalog No. 110 
of the H. W. Johns-Manville Co., New York. 
16 pages, 414x7 inches, illustrated. Shows the 
different styles and applications of this make 
of metallic packing with directions for dimen- 
sioning and applying. 

Modern Welded Pipe.—National Tube 
Company, Pittsburg, Pa.—32 pages, 6x9 inches, 
large number of halftones. This attractive 
pamphlet gives an outline of the progressive 
operations in the manufacture of steel tubing 
from the ore to the finished product. 

The United Service & Tube Company, 
Boston, have entered the field for the manufac- 
ture and installation of Pneumatic Tube Serv- 
ice for carrying cash, messages, packages, etc. 
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They have issued a little circular giving the 
records of the four principal officers. 

The Belt Book.—A Magazine for the Users 
of Belting, September, 1907. Published by 
Chas. A. Schieren & Co., New York City. 20 
pages, 10x74 inches, illustrated. Contains a 
variety of interesting matter concerning The 
Tanners of Nieuw Amsterdam, leather and 
belting. 

The Expanded Metal System of Steel Con- 
crete Construction, Expanded Metal Engineer- 
ing Co., 225 Fifth Avenue, New York. 176 
pages, 5x8 inches. Numerous halftones with 
tables and general practical information con- 
cerning this valuable element in modern con- 
struction. 

The Independent Pneumatic Tool Com- 
pany, Chicago, New York.—Catalog No. 8. 
80 pages, 6x9 inches; more than 100 half-tones. 
Describes the entire line of Thor Pneumatic 
Tools and illustrates their various applications. 
Tables of dimensions and capacities of the 
several sizes make the information complete. 


The Hanna Engineering Works, 820 El- 
ston Avenue, Chicago, have issued a circular 
illustrating their line of Hanna Riveters and 
describing the peculiar mechanical movement 
employed whereby a uniform maximum pres- 
sure is exerted throughout the last half of the 
piston travel, thus giving hydraulic results 
with a pneumatic apparatus. 


Can You Use a Small Air Compressor? 
Ingersoll-Rand Co., 11 Broadway, New York; 
20 pages, 314x534 inches, numerous half-tones. 
This handy leaflet tells about the Imperial, 
Type Eleven, compressors built by this com- 
pany. These machines are vertical, belt or 
motor driven, having air cylinders either du- 
plex or compound with normal free air capaci- 
ties ranging from 8 to 500 cubic feet per min- 
ute and for any pressure up to 100 pounds. 
The adaptability and popularity of these ma- 
chines is attested by the list given of 120 dif- 
ferent lines of service in which they are em- 
ployed. 





SAND BLASTING BEFORE 
PAINTING 


At the recent annual meeting of the Master 
Car and Locomotive Painters’ Association an 
elaborate report was presented upon the 
Painting of Steel Passenger Cars. The follow- 
ing concerning the cleaning of the surfaces 
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before the painting is of interest to our read- 
ers: 

Before any protective coatings are applied, 
all oil, grease, dirt, scale and rust should be 
entirely removed, and a priming coat applied 
before additional rust forms on the surface. 
This may be accomplished in several ways, the 
treatment being varied according to the con- 
dition of the metal, and the conditions under 
which the work is done. The oil and grease 
may be removed by benzine or turpentine and 
wiping with rags or waste. Scale and rust 
can be most thoroughly removed by the sand 
blast, or by dipping the parts in a sulphuric 
acid bath, and rinsing with water. Conditions 
may be such that certain parts cannot well be 
cleaned by the best methods and in such cases 
scrapers and wire brushes may be used to ad- 
vantage. For cleaning all exposed parts, how- 
ever, we strongly urge the use of the sand 
blast; also for interior parts that are to be 
coated. 





NOTES 
During July 19.38 miles of holes were drilled 
on the Panama Canal work, as follows: Steam 
and air rock drills, 55,200 feet; well and me- 
chanical churn drills, 34,246 feet; hand drilling, 
12,789 feet. 





In France the depth of drill holes for blast- 
ing is restricted to 11%4 meters, or about 5 feet. 
The miner is forbidden to touch a hole after it 
has once been fired and when a shot is missed, 
the hole must be drilled over. 





An investigation of manhole explosions at 
Aberdeen, Scotland, disclosed the fact that 
coal gas leaking from street mains may be- 
come odorless by filterng through a moder- 
ately thick layer of earth without losing its 
explosive condition. 





In consequence of the official inquiry into 
the causes of the Courrieres catastrophe, the 
French minister of public works has decided 
that mines must be provided with breathing 
appliances, ready for immediate use, and per- 
mitting their wearers to remain at least an 
hour in an inrespirable atmosphere. 





In the upper right hand corner of meters 
used for measuring natural gas is a little dial 
by which it can be determined if there is a 
leak in the household plumbing. When no gas 
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is being used for any purpose the hand upon 
this dial should be still, and any movement of 
it is sure evidence of leakage in pipe or fittings. 





Russian units of weights and measures are 
complex. For instance, 1 pood is equivalent 
to 36.1128 pounds avoirdupois, or 526.645 
ounces troy, or 16.38 kilograms. One funt 
equals 0.9028 pound avoirdupois, or 13.166 
ounces troy, or 409.512 grams. One sajene 
equals 2.1336 meters. One archine equals 
0.7112 meter. 





A gasworks on the shore of Lake Con- 
stance, Switzerland, supplying the town of St. 
Gall, six miles away, is in the happy position 
of being able to sell and deliver a greater 
volume of gas than it makes. The factory 
happens to be situated 820 feet lower than the 
holder and the place where the gas is con- 
sumed, and as the gas rises it of course ex- 
pands before it is delivered. 





They are certainly making the dirt fly in 
the Canal Zone. The following is the August 
record for the steam shovels: Culebra division, 
786,866 cubic yards; Gatun lock site and spill- 
way, 105,223 cubic yards; Mindi, 15,527 cubic 
yards; La Baca, 6,784 cubic yards; Chargres 
division, 2,280 cubic yards. The dredges at 
the Colon terminal excavated 189,170 cubic 
yards and at the Pacific terminal 168,284 cubic 
yards. Here is a total for one month of 
1,274,404 cubic yards. 





The French Government has approved the 
system of submarine signalling, and has or- 
dered submarine signal bells, actuated by pneu- 
matic power, to be placed at the ends of the 
piers at Calais, Boulogne and Havre, and a 
submarine signal buoy to be placed for trial 
off Havre. A submarine signal bell has been 
fitted to the Sandette lightship, off Dunkirk, 
for some time. When these bells are working 
there will be practically a continuous system of 
submarine signals from Havre to the Elbe. 





Considerable progress is being made in 
Europe in turbine air compressors, Professor 
Rateau having constructed machines which 
compress air to six and even seven atmos- 
pheres, and fifteen compressors varying from 
800 to 2,000 horse-power are now on order. 
The efficiency of these machines is said to be 
of the same order as that of piston compres- 
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‘sors, and, contrary to what might be expected, 
the machines possess great flexibility in output, 
The machines are compounded, compressors 
with a single wheel being only suitable for an 
outlet pressure of about one-half atmosphere. 





In California a contract has been let for 
the building of a rifled oil pipe line 256 miles 
long. Spiral indentations in the interior of the 
pipe, 8 inches in diameter, cause the liquid col- 
umn to rotate as it flows, and a small percent- 
age of water being added to the oil, this, being 
heavier, is carried to the periphery and forms 
a lubricant, greatly reducing the friction and 
allowing the core of oil to glide easily. There 
will be twenty-three pumping stations on the 
line and it is estimated that 23,000 barrels of 
fuel oil can be delivered every twenty-four 
hours, which would require a constant flow of 
two and one-half miles an hour. 





While a compressor and the attached piping 
system were being tested recently at the new 
plant of the Woodruff Ice Company at Peoria, 
Ill., the discharge chest on the left-hand cylin- 
der burst and badly shattered the 54-inch cast- 
iron water-jacket surrounding the cylinder. 
The erecting and the operating engineers were 
both somewhat injured. The gage at the time 
of the accident showed only 240 pounds, 
whereas the machine had been tested on the 
day previous to 300 pounds, and in the shop to 
500 pounds. It is, therefore, surmised that the 
fracture was due to an explosion of oil vapor 
due to the heat generated by compression, 
there being no circulation in the water-jacket 
at the time.—Power. 





Direct-acting steam pumps, both single and 
duplex, are largely used through the mining 
fields. They are extravagant in the consump- 
tion of fuel even under the best of conditions, 
and are liable to great additional losses from 
the use of leaky steam valves and pistons. 
Careful tests under favorable conditions, and 
the data obtained from actual practice show the 
following consumption of steam or fuel per 
horse-power per hour: Triplex power pumps 
require 114 to 5 pounds coal per horse-power 
per hour; small steam pumps, 25 pounds; large 
steam pumps, compounded, 13 pounds; pulso- 
meter pumps, 60 to 70 pounds; injectors and 
inspirators, 100 pounds per horse-power per 
hour. 
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It is a peculiar function of a fan blower that 
instead of always delivering a fixed volume of 
air, regardless of requirements, it automatical- 
ly increases the volume as the resistances are 
decreased. On the other hand, if the blower be 
in operation with a fairly free outlet, in excess 
of its capacity area, and that free area be de- 
creased, the pressure produced will immediate- 
ly rise, thus tending at once to overcome the 
increased resistance. .Therefore, if a certain 
maximum pressure is known to be required, 
the fan may be so speeded as to give this at 
such times as the conditions demand; while 
at other times, when less pressure or volume 
of air is required proper manipulation of the 
blast gate will economize power. 





The dimensions and powers of gas engines 
would seem to be approaching the limit in the 
United States as well as in Europe. Cylinders 
44-inch diameter and 54-inch stroke are un- 
der construction by the Allis-Chambers Co. 
for the power houses of the Indiana Steel Co., 
at Gary, Ind. The engines are four cycle, twin- 
tandem, direct-acting, designed to give 4,000 
horsepower on blast furnace gas of 80 to 85 
b. t. u. and up to 5,000 horsepower on richer 
They are intended for direct connec- 
tion to alternating-current generators. The 
crank pins are 20 inches in diameter, the shaft 
30 inches and the fly-wheel 23 feet. The fly- 
wheel weighs approximately 200,000 pounds 
and the entire engine, roughly, 1,500,000 
pounds. 


gases. 





In drilling for a small rock cut on Manhat- 
tan Island, New York, the work was done by 
hand. Two strikers and a holder average 15 
feet per ten-hour day. Each hole was 7% feet 
deep, the starting bit being 174 inches and the 
finishing bit 114 inches. The rock was a tough 
mica-schist. Each man averaged 5 feet of hole 
per day, which is equivalent to 40 cents per 
lineal foot when wages are $2a day. The holes 
were spaced very close together, averaging 
only 2% feet apart. Hence it required 4.3 
lineal feet of drill hole per cubic yard exca- 
vated, which, at 40 cents per lineal foot, made 
the cost $1.72 per cubic yard for drilling alone. 
The job was being done on a percentage basis, 
which may account, in part, for the fact that 
the contractor permitted such close spacing 
of the drill holes. As a matter of fact, small 
as the job was, it would have paid handsomely 
to have installed a steam drilling plant. The 
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cost given does not include the cost of sharp- 
ening the steel or carrying it to and from the 
blacksmith shop.—Engineering-Contracting. 





It is an encouraging sign of the times that 
even coal mines are beginning to appreciate 
the value of coal and to practice the familiar 
economies even at the mines. Not only is the 
coal that is saved worth the saving but the 
initial cost of boiler plant and the reduction 
in the labor item, in connection with the 
greater reliability and the reduced cost of 
maintenance constitute a large aggregate re- 
duction of operating expense. The power plant 
of the Berwind-White Coal Company at its 
No. 40 mine seems to leave little to be sug- 
gested. The mine is operated entirely by com- 
pressed air and electricity, and the power plant 
comprises two Ingersoll-Rand Corliss air com- 
pressors and three generator units direct con- 
nected to Cooper-Corliss cross compound en- 
gines. The steam cylinders of the compressors 
are 20 and 4o and the air cylinders 34% and 
2214 inch diameter by 36 inch stroke. A grav- 
ity oiling system serves the entire plant. A 
battery of Stirling boilers maintains a steam 
pressure of 150 pounds and a barometric con- 
denser gives a constant vacuum of 24% inches. 





Power transmission from waterfalls has 
been rapidly and remarkably extended in the 
Southern States: The Catawba is a particu- 
larly interesting example. This stream, having 
its origin near the foothills of the Blue Ridge 
Mountains, is hardly to be termed a large 
river, yet it has been “harnessed” to an extent 
that is significant of the results that can be 
accomplished in this direction. Beginning 
near the headwaters of the river, there are the 
Rodhiss cotton mill, 1,500 horsepower; the 
Long Island mill, 300 horsepower; Monbo 
mills, 150; Mountain Island, 1,000, and Tucka- 
seegee, 250 horsepower. The Catawba power 
plant develops 10,000 horsepower, and the 
Great Falls plant 30,000 horsepower. On the 
south fork of the river, over 3,000 horsepower 
is utilized entirely for cotton-mill operation. A 
few miles below the Great Falls plant work is 
in progress on the Rocky Creek plant, with 
20,000 horsepower, and above Great Falls a 
15,000 plant is to be erected. The plants com- 
plete, underway, or yet to be developed, re- 
quire about $250,000 a month outlay. The lat- 
est estimate is that there will be 140,000 horse- 
power in use alone in a radius of 70 miles from 


Charlotte, N. C. 
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Electrical air filtration is suggested by an 
experimenter, who has discovered that a body 
positively electrified to 100 volts or over will, 
if placed in a sooty atmosphere, become cov- 
ered with soot in a day, while a negatively 
charged ‘body remains comparatively clean. In 
an application of this discovery to the fan in- 
take of a ventilating system, a sheet of wire 
gauze was inserted in the intake flue, and elec- 
trified by connection to the positive of a 250- 
volt main. The gauze is reported to have ex- 
tracted large quantities of soot from the air.— 
The Engineer (London). 





LATEST U. S. PATENTS 
Full specifications and drawings of any pat- 
ent may be obtained by sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, Pa. 


September 3. 
864,810. HUMIDIFYING APPARATUS. 
TayLor, Manchester, England. 
864,918. AUTOMATIC — PUMP. 
RoHRBACHER, Blaine, Was 


JoHN 


Epwarp J. 


865,014. DISCHARGE- VALVE FOR FLUID-COM- 
— Niets A, CHRISTENSEN, Milwaukee, 

865,015. a Nrets A. CHRISTENSEN, 
Milwaukee, 

865,490. APPAR: ATUS FOR RAISING SUNKEN 
VESSELS. Frrpanpo Staup y XIMENEZ, Chi- 
cago, Ill 

865,210. AIR- BRAKE APPARATUS. Wittiam_ T. 


Rosinson, James W. NEIGHBOURS, and WILBOURN 
O. Pierce, Pulaski, Va. 
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865,218. AIR-SUPPLYING MEANS FOR EXPLo. 
SIVE-ENGINES. <Avucust Wacener, Berlin, 
86 Germany. cess OF SMELTIN 
é; 3 ¢ n * G ORE y. N 
CONVERTING MATTE : i 


ARTHUR M, 

Bingham Canyon, Utah. me, 

The process of smelting ore and converting Matte, 
consisting in forcing air into the charge and injecting 
powdered silica or silicious material in a fluent form 
through one or more twyers with an air blast separate 
and distinct from the air supply to either twyers, sy). 
stantially as described. 


865,337 PNEUMATIC TOOL. Frepericx S. Gra- 

HAM, Philadelphia, Pa. , - 
September 10. 

865,388. CONTROL OF AN _ ELECTRICALLY. 
DRIVEN ae COMPRESSOR. EBENEZER Hit, 
Norwalk, Con 

865,389. CONTR OL OF ELECTRICALLY-DRIVEN 
_— COMPRESSOR. EBENEZER HI Lt, Norwalk, 

nn. 
865, BR 


MEANS FOR UNLOADING AIR-COM- 


ESSORS._ Esenezer Hitt, Norwalk, Conn, 
86s, pe ~ — COMPRESSOR. Georce C. McFar- 
LANE, RT AS , Mich. Filed March 28, 1906, 
865,4 os ESSED-AIR MOTOR FOR AUTO.- 

OBI TLE Frep G. HERRINGTON, es Ill. 
865,615. AIR-BRAKE — COUPLING. Evcene 
W. Suaw, Weir, Kan 
865,622. NU AND BOLT TURNING ATTACH. 
MENT FOR PNE 


UMATIC HAMMERS. Cuar tes 

Wi son, Chicago, IIl. 

865,767. APPARA US FOR SUPPLYING EXPLO. 
SIVE-ENG INES WITH EXPLOSIVE MIX: 


TURE. Cuartes G. Dean, Indianapolis, Ind. 


865,941. PNEUMATIC TRACK-SANDER. Henry 
Rav, Jr., Baltimore, Md. 

865,942. "PNEUMATIC TRACK-SANDER. Henry 
Rav, Jr., Baltimore, Md. 

865,949.  VALV FOR FLUID-PRESSURE EN- 
GINES. he omy C. Scuarr and Jacos A. E, 


FRIEDERICHS, San Bernardino, Cal. 


September 17. 


866,041. DEVICE FOR SH: a ROCK- 
DRILLS. Ettas Lewis, Denver, Colo 
866,171. ELASTIC-FLUID TURB INE GEORGE 


WESTINGHOUSE, Pittsburg, Pa. 











PNEUMATIC PATENTS, SEPTEMBER 3. 








COMPRESSED AIR. 


865,496 


4653 














PNEUMATIC PATENTS, SEPTEMBER I0, 


866,336. PNEUMATIC PIANO-PLAYER. 
CourVILLE, Detroit, Mich : 
866, 348. MEANS FOR RAISING SUNKEN VES- 
SELS. Georce Fraron and CurRisToPHER S. 
Fearon, Newcastle- -upon-Tyne, England. 
866,361. DRILL ATTACHMENT. Wivser R. Hitcu- 
cock, .Cornwall, Ontario, Canada. 


JosEPH 


866,370. PNEU MATIC TOOL. Herman LEtNe- 
WEBER, South Chicago, Ill. 

866,415. PNE UMATIC. SEPARATOR. Anprew M. 
ANDERSON and CoRNELIUS QUESNELL, Moscow, 
Idaho 

866,448. ‘PRESSURE-GOVERNING DEVICE FOR 
PU son PS. Crtype C. Farmer, Chicago, IIl., and 
Watter V. TurNER, Wilkinsburg, Pa 

866,457. COMPRESSED-AIR I} NST. ALLATION. 
GEORGE J. GiBBs, 


3amber Bridge, England. 


—_—_ 


























866,573 








866,497. PROCESS FOR DOING AWAY WITH 
LOW-HOLES AND LIKE FLAWS IN CAST- 
ING S. <ApoLtpH E. MENNE. 

A process for doing away with hollows in castings, 
consisting in suitably placing the same, then applying 
an oxidizing gas under pressure to the top surface 
of the casting, then suitably starting the combustion 
of the gas and then partially igniting and melting the 
material of the casting and ejecting the material until 
the hollows are reached and then filling up said hol- 
lows with liquid metal, substantially as described. 
866,503. FL UID-PRESSURE REGULATOR. | An- 

DREW I. Morenart, Fostoria, Ohio. 


866,51 AUTOMATIC AIR-DAMPER. Arrtuur 
" PuppINGTON, Cleveland, Ohio 

866,547. PNEUMATIC-SPOKE WHEEL, ARTHUER 
THIBAULT, Valparaiso, Ind. 
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866,573. PNEUMATIC HAMMER. 


JosePH Boyer, 
Detroit, Mich. 


866,591. ELe D-MOTOR. HucH W. Kimes, Day- 
ton, io. 

866,592. ‘uate HucuH W. Kimes, Day- 
ton, Ohio. 

866,602. AIR-TREATING MACHINE. Cuartes A. 


RuMBLE, Boston, Mass. 
September 24. 
866,623. VALV E-GEAR, Witiiam) «=H, 
Jackson, Tenn. 

In valve gear, the combination with a plurality of 
fluid-pressure-actuated valve-operating means, of a 
controlling valve for the same having ports adapted 
to register with ports of said valve-operating mcans 
means for driving said controlling valve, and fluid- 
pressure means for shifting said valve in a direct.on 
other than that of its normal motion, said valve com- 
prising means whereby when the valve is so moved 
in a direction other than that of its normal motion, 
the operation of said fluid-pressure-actuated valve- 
operating means is varied. 

866,643. PRESSURE-CONTROLLER. James H. 
GLENN and Micuaet Revue, La Fayette, Ind. 

The combination with the receiver of an -electrically- 
driven compressor, a cylinder in communication with 
the receiver, a plunger working in the cylinder and 
spring-actuated to oppose the receiver Sipe and a 
plunger-stem; of a block carried by the plunger-stem 
and having an opening, a stem working in said open- 
ing and carrying circuit-closing means, a yielding con- 
nection between the plunger-stem and the circuit-clos- 
ing stem at both ends of the aforesaid block, ten- 
sioned latches opposing the movement of the circuit- 
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PNEUMATIC 


AIR.., 


closing stem, the tension of said latches bei ing greater 

tnan the yielding connection between the plunger. 

stem and the circuit-closing stem, and latch engaging 

means carried by the circuit-closing stem. 

866,720. PNEUMATIC va FEED. 
GILMAN, Claremont, N. 

866,804. PNEUMATIC CONV EYER. 
son, Chicago, Ill. 

O66 Re7. RELiEF-vVALVE FOR TENSION-RESER. 

OIRS FOR PNEUMATIC APPrARATUS, 

Aan P. Branp, New York, N. Y. 

866,878. AIR-CO MPRESSOR. "ALEXANDER 
tHy, New York, N. Y. 

In an _ apparatus for the compression of air, 
combination of an oscillating cylinder partially “illed 
with fluid, means for oscillating said cylinder, a series 
of air compressing devices and said oscillating cylinder 
for the empoer specified. 


Grorce H, 


SAMUEL OL- 


McCar- 


866, 7 NGINE, Wittiam O. DunttLey, Chicago, 
866,930. AIR-STRAINER FOR SUCTION-VALVEs, 
Maury W. Hissarp, Chicago, Ill. 


866,981. PNEUMATIC TOOL. JosepH H. Tem- 


PLIN, Philadelphia, Pa. 
867,033. FLUID-PRESSURE POWER-HAMMER, 
CarL R. GREEN, Dayton, Ohio 
B67.050., PNEUMATIC-DESP: ATCH- TUBE APPA- 
TUS. Franx W. Knott, St. Louis, Mo. 
867,« es AUTOMATIC AIR SANDING-MACHINE. 


ALBERT I, Kusicex, Chicago, Ill. 
867,068. PNEUMATIC DELIVERY SYSTEM, 
Wittr1am McCtave, Scranton, Pa. 

,225. CARRIER FOR PNEUMATIC-TUBE AP. 
PARATUS. Witiiam A. Brown, Chicago, II. 


0.90 


867, 
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MINE AND INDUSTRIAL HAULAGE 








MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND 
ECONOMICAL THAN ELECTRICITY 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. Wecan refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will 
mail free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate 
others a copy will be mailed on receipt of 50 cents in stamps. 


aaaress Hy Ks PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa, 


REVERE RUBBER COMPANY, 


MANUFACTURERS OF 


HOSE FOR PNEUMATIC TOOLS. 


Home Office, Boston, Massachusetts. 
FACTORIES AT CHELSEA, MASS. 

















Revere Air Tool Hose. 


. Branches: 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO 
MINNEAPOLIS NEW ORLEANS SAN FRANCISCO PORTLAND, ORE. 
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HE four hundred million tons of coal produced in the 
United States during the year 1906 were valued at 


EVERYONE WHO | aia agama 
at the mines. This will give you an idea of how much 
KNOWS ANYTHING money the readers of THE BLACK DIAMOND spent 
ABOUT THE COAL TRADE for Mine Machinery and Equipment last year. 
KNOWS THAT If you wish to get your share of this annual expendi- 
ture of six hundred million dollars, write for advertising 
THE BLACK DIAMOND rates. 
fats THE BLACK DIAMOND 
LEADING PAPER. New York: Chicago: Pittsburg: 
42 Broadway Old Colony Bldg. Commonwealth Bldg. 
Cincinnati: Columbus: 
117 E. 7th St. Brunson Bldg. 
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American Diamond Sand Blast 


Efficiency 

Economy 
2] 

Simplicity 









No. 2 Standard 
Portable for 
Railroad Work 


Write for details 


AMERICAN DIAMOND BLAST CO. 


DEPT.C+M 114 LIBERTY ST., NEW YORK 
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Cael amet 


THE 
ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 









THE ENGINEERING MAGAZINE pub- 
lishes the best original articles by 
the highest authorities on all phases 
of current engineering progress. 

Additional and exclusive features 
are: a Reviewer and Topical Index 
to the current contents of nearly two 
hundred engineering and industrial 
journals; Current Record of New 
Technical Books; Industrial News; 
latest Improved Machinery and new 
Trade Literature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 


140-142 Nassau St., New York 





Boxes, Kit and Tool. 


Clark Co., W. J. 

Brakes, Air. 

Westinghouse Air Brake Co. 

Castings, Steel. 

Curtis & Co. Mfg. Co. 

Cableways, Contractors’. 
Lidgerwood Mfg. Co. 

Channelers. 

Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Charging Stations. 
Porter Co., H. K. 

Coal Cutters. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Coal Chutes, Steel. 
Clark Go,, W._J. 

Coal and Ore Elevator Buckets. 
Clark Co., W. J. 

Cocks. 

Powell Co., Wm. 

Compressors, Air and Gas. 
Blaisdell Machinery Co. 

Bury Compressor Co. 

Chicago Pneumatic Tool Co. 

Curtis & Co. Mfg. Co. 

General Compressed Air and Vacuum Ma- 
chinery Co. 

Harris Air Pump Co. 

Ingersoll-Rand Co. 

McKiernan Drill Co. 

Powell Co., Wm. 

Rix Compressed Air and Drill Co. 

Roteng Engineering Corporation. 

Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 

Westinghouse Air Brake Co. 

Compressors, Gasolene Driven. 
General Compressed Air and Vacuum Ma- 

chinery Co. 

Compressor Fittings, Air and Gas. 
Powell Co., Wm. 

Core Drills. 

Harrison Supply Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Core Drills, Diamond. 
Sullivan Machinery Co. 

Core Drills, Diamondless. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Corliss Engines. 

Cooper Co., C. & G. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Derricks. 

Lidgerwood Mfg. Co. 

Drilling Machines, Pneumatic. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 

Electro-Pneumatic Machinery. 
General Compressed Air and Vacuum Ma- 

chinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 


(Continued on page 13.) 
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EC 


ngine Room Appliances. 
eet Steam Meter Co. 
Stearns-Roger Mfg. Co. 

Fans, Ventilating. 

Sprague Electric Co. 
Sullivan Machinery Co. 

Flue Rolling Machines. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Foundry Appliances. 

Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Goldschmidt Thermit Co. 
Hanna Engineering Works. 
Harrison Supply Co. 
Ingersoll-Rand Co. 

Foundry Facings. 

Jos. Dixon Crucible Co. 

Graphite Commutator Brushes. 
Jos. Dixon Crucible Co. 

Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 

Graphite Greases. 

Jos. Dixon Crucible Co. 

Graphite Paint. - 

Jos. Dixon Crucible Co. 

Hammer Drills. 

Blaisdell Machinery Co. 

Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 

Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 

Hammers, Calking and Chipping. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Hammers, Riveting. 

Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Helmets, Sand Blast. 

C. Druckleib. 

Hoisting Machinery. 

Lidgerwood Mfg. Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Hoists, Air. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 

Hose Clamps. 

Clark Co., W. J. 
Ingersoll-Rand Co. 

Hose Couplings. 

Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 

Harrison Supply Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 

Revere Rubber Co. 

Rix Compressed Air and Drill Co. 


(Continued on page 14.) 











ELECTRIC AND BELT-DRIVEN 


AIR. COMPRESSOR S 
CURTIS & CO. MFG. CO,, St. Louis, Mo, 


AIR HOISTS AND ELEVATORS 


HAND AND PNEUMATIC CRANES 


LIST OF AGENTS: 
A. B. Hoermann, 41 Park Row, N. Y. 
Baird [Machinery Co., Pittsburgh, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Ing. A. Baldini & Co,, Pontedera, Italia. 





COLD STORAGE 
ICE TRADE JOURNAL 


A NEWS AND TECHNICAL MAGAZINE DEVOTED 
TO THE ICE MAKING, REFRIGERATING, 
NATURAL ICE AND ALLIED TRADES. 


PUBLISHED ON THE I5TH OF EACH MONTH BY 


THE FOOD TRADE PUBLISHING COMPANY 


Covers the entire field of the ice and re- 
frigerating industry by special articles 
written by the leading refrigerating en- 
gineers and by special news letters from 
all sections of the country. 

The official organ of many of the largest 
State .Ice Associations and everywhere 
recognized as an authority in its field. 
Sample copy sent on postal request. 


Subscription price Two Dollars per year. 


COLD STORAGE 


ICE TRADE JOURNAL 
116 NASSAU STREET, NEW YORK CITY 
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AIR COMPRESSORS 


HIGH EFFICIENCY COMBINED 
WITH HIGH SPEED 


This is some- 
thing that has 
| never before 
| been attained 
in air compres- 
sor design. 
ROTENG AIR 
COMPRESS ORS 
are constructed 
in accordance 
with new and 
advanced prin- 
ciples, enabling 
them to be oper- 
ated at speed 
which will per- 
mit of their be- 

Direct Connected toMotor i%6 direct con- 

nected to elec- 
tric motors, high speed steam, gas or oil engines, 
or belt driven. 

If you desire an aircompressor which will give 
you efficient service and which is so simple in 
construction that it will last for years with practi- 
cally no attention or repairs; write us for our latest 
Bulletin illustrating and describing the new 
machines which we are placing on the market. 

Write for Bulletins on Air Compressors and 
Vacuum Pumps. 


Furnished in sizes down to 1 cu. ft. per min. 


Roteng Engineering Corporation 


20 VESEY ST., New York City, U.S. A. 


























TRAVEL wr 


SPEED COMFORT SAFETY 
BETWEEN 


Ne Ww Yor k 
Philadelphia 








Mawileveny Central 


(Train Every Hour on the Hour) 


Pullman Observation No Dust 
Parlor and Cafe Smoke or 
Cars Cars Dirt 








90 MILES IN TWO HOURS 


NEW YORK STATIONS: 


West 23d Street Foot Liberty Street 
North River North River 




















Sprague Electric Co. 


Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Hose, Steam and Air. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Goodrich Co., The B. F. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Revere Rubber Co. 
Rix Compressed Air and Drill Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
ae Cleaning Machinery, Compressed 
ir. 
Blaisdell Machinery Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Rix Compressed Air and Drill Co. 
House Cleaning Machinery, Vacuum. 
Chicago Pneumatic Tool Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Locomotives, Compressed Air. 
Porter Co., H. K. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 
Lubricating Graphite. 
Jos. Dixon Crucible Co. 
Lubricating Greases. 
Fiske Bros.’ Refining Co. 
Lubricating Oils. 
Chicago Pneumatic Tool Co. 
Fiske Bros.’ Refining Co. 
Ingersoll-Rand Co. 
Lubricators. 
Powell Co., Wm. 
Meters, Steam and Air. 
Sargent Steam Meter Co. 
Mining Machinery. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Motors, Air. 
Cleveland Pneumatic Tool Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
Sargent Steam Meter Co. 
Stearns-Roger Mfg. Co. 
Nozzles, Air and Sand. 
American Diamond Sand Blast Co. 
Curtis & Co. Mfg. Co. 
Druckleib, C. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Oil Cups. 
Powell Co., Wm. 
Packings. 
Green, Tweed & Co. 
Revere Rubber Co. 
Pile Drivers, Pneumatic. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pipe Joint Compound. 
Jos. Dixon Crucible Co. 
Plug Drills. 
Cleveland Pneumatic Tool Co. 
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(Continued on page 15.) 
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Ingersoll- Rand Co. 
Pumping Systems, Pneumatic. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Curtis & Co. Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Pumps, Air. 
Blaisdell Machinery Co. 
Cameron Steam Pump Works, A. S. 
Chicago Pneumatic Tool Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air “B rake Co. 
Pumps, Pneumatic Displacement. 











Chicago Pneumatic Tool Co. The Sargent Compressed Air and Steam 
General Compressed Air and Vacuum Mc- Meter is the only instrument on the 
chinery Co. ‘ agg 
Harris Air Pump Co. market that will absolutely indicate the 
Ingersoll-Rand Co. cubic feet of free air or the pounds of 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. steam flowing through a pipe irrespective 
PO sce reg Air Brake Co. of the pressure. It is an instrument of 
umps, Steam. 
Cameron Steam Pump Works, A. S. precision guaranteed to be accurate 
ee within 2 percent. Write for catalogue. 
earns-Roger Mfg. Co. 
. Westinghouse Air Brake Co. SARGENT STEAM METER CO. 
Quarrying Machinery. oS 19° 
Blaisdell Machinery Co. 1005 6 I lymouth Building, 
Bury Compressor Co. CHICAGO, i. Be 
Cameron.Steam Pump Works, A. S. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. HE onl ublication in th 
Stearns-Roger Mfg. Co. y publication i ’ —_ 
Sullivan Machinery Co. world devoted exclusively 


Reamers. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Hanna Engineering Works. — es, 
Ingersoll-Rand Co. HE 


Riveters. | 
Blaisdell Machinery Co. BOIL LER KER | 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 


Hanna Engineering Works. 
Ingersoll-Rand Co. 


to the boiler-making industry is 














Rock Drills, Air and Steam. Subscription Price, $1.00 per 
Blaisdell Machinery Co. ; ; 
Chicago Pneumatic Tool Co. year Domestic, $1.50 Foreign 
Ingersoll-Rand Co. * 
McKiernan Drill Co. Free Sample Copies 


Rix Compressed Air and Drill Co. 
otearns-Roger Mig. (o. ee ee) 
Sullivan Machinery Co. 

Rock Drills, Electric=Air. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Sand Blast Machinery. 


The 

American Diamond Sand Blast Co. 
Druckleib, C. 5 0 | > R M A K : Q 
General Compressed Air and Vacuum Ma- 

chinery Co. ; 17 B p 
Harrison Supply Co. 
Ingersoll-Rand Co. _ attery lace 
Rix C essed Air and Dri O. 
- al ing Co. NEW YORK CITY 


(Concluded on page 18.) 
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WHY NOT USE 
Powell Air Gun Valve ? 


—. 





Blows your work bench, machine tool, in fact every- 


thing, perfectly clean. Operation is another case of 
“Press The Button.”” Order a sample. 


THE WM. POWELL CO., Cincinnati, Ohio, 




















ESTABLISHED 1895. 


The Quarry 


THE ORGAN OF THE 


Stone, Marble, Slate, Lime, Clay, 
and Cement Trades. 


— CIRCULATING AMONGST — 


Quarry Owners and Managers, Architects, 
Engineers, Surveyors, Stone 
Merchants, Etc. 


Price, 6d. Monthly. Subscription, 7s. 6d. per 
annum, post free. 


Advertising Rate, on Application. 





OFFICES— 
30 AND 31 FURNIVAL STREET, 
HOLBORN, LONDON, E. C. 














WANTED 


Copies, in good condition suitable for bind- 
ing, oo COMPRESSED AIR for March, 
April, May, June and July, 1906. Sub- 
scribers or others having these back num- 
bers to dispose of are requested to commu- 
nicate with the Business Manager, 


COMPRESSED AIR 


BOWLING GREEN BUILDING 
New York, U. S. A. 





Established 1856 


THE HIGHEST CLASS TECH. 
NICAL JOURNAL DEVOTED 
TO RAILROAD INTERESTS 


Covers Completely all Departments 


of Railroading. 


TO RAILROAD OFFICERS THROUGH. 
OUT THE WORLD—THE RECOG- 
NIZED AUTHORITY. 





TO THE RAILROAD SUPPLY MAN- 
UFACTURER OR DEALER—TO 
ALL WHO DO BUSINESS WITH 
RAILROADS — AN INVALUABLE 
ADVERTISING MEDIUM. 


Weekly, $5.00 a year to the United 


States and Mexico. 
$6.00 to Canada. 


Single Copies 15 Cents. 





Advertising Rates on Application. 


Specimen Copy Free. 


RAILROAD GAZETTE 


New York,’83 Fulton Street. 


Chicago, Old Colony Building. 


London, Queen Anne’s Chambers. 
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O YOU KNOW that there is no other maga- 
| zine in the world that covers the fields of engi- 
neering and technology to the same extent or in such 
a useful literary way as LECHNICAL LITERA- 
TURE? No other magazine appeals equally to 
specialists and the general reader in so many branches 
of the profession. ‘Technical Literature has become a 
most valuable companion to such professional men as 


Architects Heating, Lighting and Metallurgists 

Chemists Ventilating Engineers Mining Engineers 

Civil Engineers Hydraulic Engineers Municipal Engineers 
Contractors Iron and Steel Makers Power Consumers 
Draftsmen Irrigation Engineers Railroad Engineers 
Electrical Engineers Machine Tool Makers Sanitary Engineers 
Engineering Students Manufacturers Steam Engineers 
Factory Managers Marine Engineers Street Railway Men 
Foundrymen Mechanical Engineers Water Works Engineers 
Gas Engineers Mechanics 


And others interested in Technical Work or Study 


Such men as these may be considered as forming the backbone of the industries 
of the country. They are the men who do things, and who control the expendi- 
ture of millions of dollars, involving the purchase of all kinds of material and 
machinery. If you have anything to offer them for business or pleasure, advertise 
it in Technical Literature. Let us show you the scope, vitality and the 
power of the circulation of Technical Literature. 


ONE ADVERTISER WRITES: “Your magazine is a good 


one and sure of success. It is going to be looked over by a good 
class of readers, and our advertisement will not be lost in a mass 
of ill-digested matter.” 


ADVERTISING RATES SENT ON APPLICATION 


Subscription price $2.00 a year to U. S. or Mexico; $2.25 to Canada; 
$2.50 to Foreign Countries 





/) Technical Literature 


907 St. Paul Building New York 
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Two of six ‘‘Imperial’’ Motor Hoists in the plant of the 
American Car and Foundry Co. at Jeffersonville, Ind 


COMPRESSED 


“IMPERIA 






L”? MOTOR 


HOISTS | 


Fitted with splash-oiling, dust-proof mo. 
tors, running at highest air economy. 

Dust-proof, high-speed worm gearing, 
running in oil with mechanical efficiency of 
over 80%. 

Needs no brake and will not run back 
under heaviest loads, automatically lock- 
ing in any position. 

Built in capacities of from 1,000 to 10,000 
Ibs, and for any lift desired. 


Ingersoll-Rand Co, 


11 BROADWAY, NEW YORK 


Chicago Philadelphia St Louis 

Cleveland Butte Pittsburg — 

El Paso Birmingham Boston | 
U70 



















































































































































The Only Weekly Civil Engineering Paper west of New York 


Engineering - Contracting 


With Which is Incorporated 


ENGINEERING WORLD and CONTRACT NEWS 


Every Wednesday $2 for the 52 Issues 


A weekly journal for the Engineer and the Contractor, 
AS A BUILDER. Published and edited by men of long 
experience as authors, editors and practicing engineers and 
contractors, no less than fourteen members of our staff 
having had previous connection with other leading Engin- 
eering journals. An invaluable 


METHODS AND COST 


paper that is intended to enable engineers and contractors 
to make close and accurate estimates, and foremen, to handle 
work in the most economical manner possible. 


Thousands of busy men find in this weekly paper, cost- 
ing only $2 a year, just the information that they need, and 
do not take the time to read any other engineering periodical. 
Advertisers in it claim it is an excellent advertising medium. 


SAMPLE COPIES FREE. 


ENGINEERING-CONTRACTING 


355 Dearborn Street, CHICAGO. 

















Sand Mold Guards, Steel. 
W. J. Clark Co. 

Sand. Sifters. 

Hanna Engineering Works. 
Ingersoll-Rand Co. 

Stone Tools, Pneumatic. i 
Chicago Pneumatic Tool Co. : 
Cleveland Pneumatic Tool Co ; 
Harrison Supply Co. 

Ingersoll-Rand Co. : 
McKiernan Drill Co. ' 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 

Tapping Machines. 

Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Thermit. 

Goldschmidt Thermit Co. 

Tools, Pneumatic. 

Blaisdell Machinery Co. i 
Chicago Pneumatic Tool Co. gus 
Cleveland Pneumatic Tool Co. 
Harrison Supply Co. 
Ingersoll-Rand Co. te 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 4 

Valves, Air Blow Gear. ie 
Powell Co., Wm. we 

Wheels, Pressed Steel Truck, 
(lark (o., WW. 7. 


+ 


Welding Appliances. a 
Goldschmidt Thermit Co. t 
Wood Boring Machines, Pneumatic. 


baa KAS: 


Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Stearns-Roger Mfg. Co. 


ay 
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COMPRESSED AIR 





RIVETERS 
Most POWERFUL Tools on the Market 


BOWES HOSE COUPLING 


Instantly Connected. Never Leaks. Catalogue “G’’ on Request. 


NEW YORK, No. 120 Liberty Street. 
Philadelphia, 322-323 North American Building. 
Pittsburg. 1009 Bessemer Bldg. Chicago. 704 Fisher Bldg, 
St. Louis, 608 Burlington Bldg. Atlanta, 419 Empire Bldg. 











GENERAL COMPRESSED AIR & VACUUM 
MACHINERY COMPANY, 


Stationary Private Plants for residences, $450 
and up. Power from lighting current. 

Private Plants for Department Stores, Hotels, 
Theatres, etc. 

Stationary Plants for Professional Carpet Clean- 


Portable Plants for residential house cleaning, 
Small capital required. 


General Compressed Air & Vacuum Machinery Co. 
4434 Olive Street, St. Louis, Mo. 








This new Dixon booklet points out 
the dangers in the present system of 
lubrication in air compressors, and ex- 
plains how to minimize or do away 
with these dangers entirely. 

Crisp, fresh information in attrac- 
tive form. 

Write for free copy 188-V. 


Joseph Dixon Grucible Co, 


JERSEY CITY, N. J 








AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 


ROCK DRILLS 


McKIERNAN DRILL CO. 
170 Broadway, New York City 
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RIX COMPRESSED AIR & DRILL Co, 


COMPRESSED AIR ENGINEERS 


Will report on any compressed air or high pressure gas proposition, 
and furnish bids for the machinery required, or contract for the 
complete installation. 


219-221 Spear Street, San Francisco, Cal, 








FRANKLIN AIR _L | 
COMPRESSORS Se 


ARE MADE IN MORE THAN 100 STYLES AND SIZES 


More than 80 machines per month are being made and sold. 
THE CHICAGO HOSE COUPLER 


ok ONE USER SAYS : 

Is the only universal hose coupler yet» “The cost of operating 2%-in. drills, 8 

produced, Any size will couple with any j f > hour shift is 92c per drill. The record 

other size, whether it is larger or smaller. ‘ ~ heretofore has been $1.56 per drill, 8 hour 
1 


shift. The Franklin Compressor was 
guaranteed to operate 10 drills at this alli- 


5 ee tude, but 16 drills have been run with it.”’ 
see = = . _ nee es Every Installation Covered by —The Bull Hill Mining and Development Co. 
Compressor will best meet your needs, Liberal Guarantee. Cripple Creek , 


DESCRIPTIVE LITERATURE ON REQUEST. 
MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 


NEW YORK CHICAGO 
BRANCHES IN NEARLY EVERY*NOTEWORTHY CENTER OF CIVILIZATION 


Describe the service you require from a 
Compressor and we will tell you what 








Quick-as-Wink 
Couplers 


For Air or Steam Hose 


Clean or gritty, they OPERATE 
INSTANTLY; THEY STAND THE 
PRESSURE and THEY SWIVEL. 


They are made with or without at- 
tached releasing levers. 


The W. J. CLARK CO., 35 Depot Street, SALEM, OHIO. 
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